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[iff 1 ] »l«lSt, Z\<D% 1 omffiKttfrLT 
-V b, 

*.4#JHfli*-r<'«v5' b, 

-f 4«*ffiLffl h 9 > y* ? fc, 

tMBEttJB ©TUB* 1 <7)m®, ttEMJi * 

*/<y*©fl&ES&3<Z>^«, mrEM^ffiLffl h7>^ 

< t k«A4 j< -fe^t, h V 7 ^ 

« c eb l tz z t * asm t -r *> *mmmmw. 0 
in&m 2 ] mnwmm v 9 > 9 1±, misiattffl * 

*/<v*fl!>tirB* 1 ©m«i: WE* 2 20 
3 ] fftE«l9P J8 Y9> y * * 14, tte#J>Mi * 

+ ^ < y ? offiie^ 3 <r> m« t ffrE ® 4 omffi t H c & 
& $ itT v>4 i t * #m t i- * ff*?S 2 ic Efto¥*# 
Ett^Bo 

m*s 4 ] mummm ^ 9 >->* * ? fre*nuB* 
m-tzw.izzmz.tzt z\znbtiz> 

l/4J£IL±4flfJJILrt-C , *aii:*W*ti-4«l 
#S 1 fcE*©**frBtt*«« 
[M^S6] ] WIS, Z<om 1 omSt-ttftLTB 

$ titzimm*%km$:4>% < t *Eifffl**'< 
~>?t. ztihm \ &x.v t &2<o'&mfflizigm.zii.tzm 40 

mm h 9 > y * 9 b if- h * 4 Ett-fe ^ffl8fcM?*JgSE 
S ft. fcE1i-fc 

iofSffi-feiv?ijo«8SBi;tefii-a«riafe«ffl#+>'<y^ 
3omsic^i6]LTgsgsn^^4<7)ms, 

tiTEJfS 1 is i tflfc 3 otIi:t^fi!)i:g^ $ ft*:*'- h 

W-mzG-tzmz-m Lm v 9 yvT, 9 



2 

U ?**ttlzE«Lfc£fc*4f»fc1-*¥il*#Ett« 

IW*JI7] tfrEEtt-b^BlOiHrE*! wtsttie^ 

2 com® t owi $ fitzumm v 9 > * * * $ 1 

S t <7> M H ^ 2 O ftljffllffl h 9 > y 7. ^ tfsSi It f> it T v> & 
i t fr4#fR t f * iS*f 6 »CE«0*#ffE*aE*o 
[W*JI8] mrE#.BS,ffl + + 9izm*-ih L^Ei:ffl 
^ f 4 Hff * SD x. tz t # 1 1 ft C a 4 » Sr ^ tf 

itfto. l/4Ul±4f&J^rt-C*&Ct«r#Slti--&il 
*S 6 UEHO^*fl:E*4t11o 

IW** 9 ] ttEfcHUB* ^ 0»*#»R* , #» 
*#WJRT4> * z\bZft®.b-fi> «*S 6 UEmo#-# 
ffEtl^® 0 

[Bf 5 1 0] lfE#fiaffl* + /<->^05SIS'f*:»BI**® 

«l^#5fMr-*4r b i&mb-?z>m#i&6 tcE«<o* 
^^E«^So 
[SMI 1] £W»«*itfc«ftoaHRfflMOS 
>y^.^t, itt^SlRfflMO S h 5 >y^^<73*ii3£ 

&iiitzmfi,temfrL>%2>$&&.m* J r'**s9 b. X *) tt 
Z> N A N D ffiEffic-t 1 , 

ttEE***MWSi«Kffc1I+*aHRfl! h 9 >i?A9(T> 

frES*?fflMo si-? >y^^o±metfrE#s?.ffl^ 

•v/<y 9 <DW&<r>&&mzWi?&iiz&%ztitzY- H 

So 

C «rE#flfiffl* + ^y^O— *0*S, «rE«*UL 

U-yV- K©*tt*<**i-47t*OW«lffl h7 >y* 
^^*Sfet=«iL4Ci:*«F«ti-*ffll*3!Rl 1 KE« 
O*ag#E«^S 0 
[1$$ 1 3] «rE*Rlffl*ir-'<y*(CH*ajLmSK 

« m -r h we. z tu x tz b § iz % h ti z> ftmKm.&.fr * 

S i" * HIE «: J)D x t § # ti 4 ^ffiSfefiSt^ Sr ^ tr 
* O 1 / 4 JBL± 4 ffifUlrt T* * i t * i- 4 HI 
*JI 1 1 i=E«tO**#Ett««o 
I^*JS 1 4 ] DtrBEttflJ* */<v 5- OttttftKiPttfl 

[W*Jl] 5] Ettffl*-v-'<yi'0»«#R*»1ltW*# 
Bgr-* if) , Sb^mi±$Bai*)l~^it4E1f.ffl^ ■v /<-> 
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IBISES 
&EtS£$lfie 

[B*Sl 7] l!9E#jraJH**/<v*<0^S#BS:a*1&§S 
teEffi2£S«, 

IBM-? Zn.EZ.itiQz.tzt # tc*#^;h.4:53-@£!6ES;55-£# 
trStflffSri*, KrEEttJB * r v * -> ? KSE^ffi LV.S. K*B 

10 0 0 1] 

iB*fF*OE*^t6fc#*#Ett3S«K« 0 , #ic5Js 
&a#3$&#> t> & 4 iSEJBI* * -> * £ A fit L T^ffifSte 

[0 0 0 2] 

**Kfljv»fcE««ii (WTicjsv^r, r&ss 
<r>m # j^^se* uj l awtg-c * * & i*<o#$c s- ^-r 

& o 

[0 0 0 3] aft. a»**»K^f0ffl©J8*fe*?UL 
T. aTi:»»t 4 * 1 15 i 2 O 2 t«OilRl«: 

**y 3j*#xfe#i-c^& 0 

[0 0 0 4] £1 oMSttfM-t'jtt, SiSin^R^ 
mr^^^t, Wcbtuii^r&iFt'tzt. dra 

M<h[WUS<£>— -t;v— h y > * (1T/1C) gJ-fc^ 

"C8F2 , NANDI^-bW, 1 T / 1 C 

^•fe^ (Chain FRAM) T*li4F2 £: v> 9 /h$ & y 



20 



30 



40 



L, «/h-X^-^iHS tx ft/hiDX^-ffi (2F) 

l±TO*0#n (2F = L + S) i:ffiSLtv^ 0 
[0 0 0 5] %2 (D&m'g.fcjt * U li. 3£Sin#9K& 

-ftli. MOS-FET<or- h»{fcR*>ft*>>) tc, 9fi 
»W#WR*r- MfcRRJ: LT&m?Z>ffi&T:$)t) s 
TMFS (£S/^§Sm#/*2$te) -FET (Field 
Effect Transistor) J k t> Pflf *tTV*£ 0 Cl<7)*2<7) 

•>^&SJlfi]i:j: oTSteB^SSSd^jaSi-u h 
[0 0 0 6] :©f;WXO# lw«*lTV**«5li, 

Wffi*ii:ffiK*ai1-tf>"riift < . y<i >*)vt LTifipi 

Lti^ai^^ t £*>C:£>£ 0 L/:#oT, E««i#K 

-YX (Feature Size) fC*D, — tSilZ % L = S=f t 
L<(±, L=f, S=l. 5 f ^(CJ: ^^-A^ti^o 
[0 0 0 7] 



50 



[0 0 0 8] — ±EOMFS-FET^ffl^/:^2 

^O^Sfi. K^bL^v^s i (->yn>) <7)±tc x pz 
T (^^ >Kv^3 >m& : P b Z rxT i i-x0 3 ) . 
SBT >*;v&* h n tf*-e* : s r B i 

2Ta209) x BSTO (f^>^^J^A -^Fn> 
: B axS ri-xT i O3) ft ifOKjbttSftSS** 
»R*ii:ftJBJSS:LTv^fca<), ftS^'tt^^Lo 

osEKi-^c: t iiS»tii4t^&r*i. 

[0 0 0 9] itz, SMf*#*KtrJAR1-«i»tc(i. v 
y 3 > (Si) tO#Ii:ii^4 ijttSi 02*1** 

S i 0 2 ii J 3SnmgSi:iKrt/ 

tblZ, M S F- F E Tor- hfltffi^OEPljn* ffo^ft 

^»»^S i O2 ii:t^iTLiv\ ttf^«ff* f 
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5 

[0 0 10] S^IC, 3ffltf3&S i/Si02 INBi 

ft&fli> MFS-FETOft^^h77^ti 
*K *^yTO»»JK*fiTS**t*iC. MFS-F 
ETOH1t«ES:*lH«Mt*K. 

[ooii] ^2 0M^fh lt, SfettttttftR (canton 

£/ctf>, MFS-FET^>»«0*3efl94«J#tcfflil# 

[0012] m3<Dmmt it, >*y -tM^x# 20 

< £4**1? <b*l£o MFS-FET^?)4r4 

-oo>*y— feJWCUt, aUHfttt 

iftSt^fc*OMF s-fetizsdx., m$&&fflffi 

m Y *7 > ? is J: VR^m LWJ8PJB h 7 > v * * 7&*# 
gT*& 0 fiP*>. MFS-FETOS^ii, — o<Dj*^ 
'J-^MJ30(?)h7>y7^ (3T) -CflMEStU is 
J tfl 8 F2BL±0-fe;i/ffi«U4r *K ±EO* 1 OSSt 

* * £ LTJB v*7t5ft»*#> 
y * ;i/ J: $ <> > y - * 4 £ < * £ 0 30 
[0 0 13] ±i$lt|/:<i:^:, US 1 <£M * y Kistt 

MFS-F ETO^ffi^ttffl •} > 

so$5eftfs«F. ^nt^oses, tv^/-s*s# 

[0 0 14] ±EPp1»^IC«*T. #§£931***$:-** 
[0 0 15] ttz, JiieogfiSlCiDxT. MFS-FE 

[0 0 16] #f§93ti, Kit^n******-?**?** 
*#»Kt«ffl Lfc^«#E«*11 4 i t 4- S 

[0017] so 



6 

2<7)ISt. £ft£0*li3J:tf»2 0«ffiU«**ifc 
3(?)tgt, £0*30KffilcttfflLTEB$ttrt:fS4 

S#»Itt^< Hfx^W^^^ ;E 

LfflF7>y^^t ; « i * 3 <omm. v- Y 

S*-&»U»fl§h ; £^&< 

tUv^o SH 0*#»«i;:«a¥*#E 

1tSEfili> EttflJ**'<v*. #«ffl* + ^^*J3J:ll p 

£ fcAffiLfc^y-fc^Sr, ISSfflvbV^^CE 
[0 0 18] #«93"CI±. 0 18.93 KiS^T. Ettffl 

ffi, isJtfm^ffiLffl h7>v^^W- YMfevir^ 

R*ffiL«i^«rt^ ^*^> M 1 M **vMi "0 W 

T^^tL4VGii^^4 2^[i4-i:4C: t4 ? -e§4o 
I^^Vcia ^R^tbLffl h7>y7^tt>/t7 
W«li-*ilfK*aL«-?-«lH "1" *4v^(i "0 W OE 

[0 0 19] #36930* l <a&*«j3clcJjv*Tli. Ett 

7s Y U-vV- K^7n-f>f >^/vs- htt 

li, Jffefiffl^t^ynUM h7>y^^-CSS» 
L> #S?.ffl ^ -V ^ O* H«ES:JDX.T ^ ^ - v 

«tt*SniLr, »ffitt»S:RiEi-*^yf- + -y#fflR 
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10 0 2 0] 0**«Jft»Ci3^T, 

*JSflj 3 fcJtfSU Otir B 1i:*iJiffl h 

^^T-lfSLT (^Lt) Eft/B**Mv*0*i::K 

[0021] s&k, o***)*^*^ 

3 * J: tf» 4 OlSH C^M * ftfcSS 2 OMffffi h 

mm Y^>v**immwmt^ #jsjh* 
mz&xzfm* <d««ib * « 2 oMtti h 7 > v * * c 

1 45 <t z/m 2 <o»mm f ^ > * * mw-t zztizx 

[0 0 2 2] Og^ffi/St:: iJitf, yn-fe 

^ttft**»*a**#IE****t6«i-*C t^PTtt 
(wft£ 0 fiRjfflftuWLTii. EftJB + ^v*. <o 

h*ir/<v^O^T36«JtOT«|/M-*0-C, MFS- 
F E T t I^ll^ft^-U > ftfaJiitlZ ft £ c 

[0 0 2 3] 2 0****1*. Ht 1 Ofg 

£<0« 1 omffiWJfr LTg£fi£ft/-f£2?)m@ 
i3J:D f ^2omS^^SfL^:5*.em^ 

& * ifm 2 omsra \z&&ztitzwmm h ? > 9 1 

frh%Z> Eft 4r JUaPttft Wni&fll S ftfcEffi-te so 



8 

(feiS4r;i/^i->) fc ; ioEit-fe^M (Eft-fc;i^ 

^JS»nfl[«i--&E«ffl*^/<v^o« 1 

*tl£LTEB?ii7t«4 0«Si:, CI ft <b « 3 is J: tf» 
#JEffi**/<v* t ; £1 i5i^3 0Hii:l^i: 

•7 h y y^^tticE«Lfcik*4*fRk LTv^ 0 

» S t c ft o Eft fli * * / < v * * Eft -fc ;i/ ( E« -b 

**-c**o *«W0*2 0**flljSS;u4Jit*E«-fe^ 
n (E«-fe;i/f-i->) *7>^i:r^-b^t-5/:i6 

i"itt^ J: v^ 0 

[0 0 2 4] *5&WO*2cO***ffi(C^^TE«-b^ 

yo**nfla<oE«-fe;voiiyu»a^feft & t-rntf. ;<o 

^/h4 F2(7)^>f Xift&co-c, ^^'J-tJUfi^ 
•+ffi«r (4 + 20/n) F2ftv^L (4 + 14/n) F2 

a*tci-&i t^pTsetft ij, ;s^a^jK>ft^or^ i ft 

K*«»«#»#E«i611Sr««i-&i ttf-CS&o 4* 
v ^ . SUffll^ h7> V7s 9 Z/m^ih Lfflh7> >* 
F S-FET tm«0^£ft;*4r-y >^^pTfgtzft 

Wiw#fti-^EflE-fe;K^ftiJftlffi h 7>y7^^4§i 
#flaffl*^^^->^<0Sfl:UJEL-&*>S-6/c». Eft 

h7> ^ OS^SSOfDtw^ LT, 
ft^>-<< 1 : 1 tiJ5< ft^i ^ tcplB-r^z t u j: ^g? 

mm* x ijav^aBroEft-fe^oEftffl* ^ 

[0 0 2 5] *«WO»2 0**«jSil*^T, Ififtffi 



V 
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tz^w j t)\>*m$L-TZ,Z tlzX I), 7 \ V-vV- KO 

y W B# T-£iS 13 ») # x. T ffiiftiSJg * S < 1" * i t # f 
#*o Sfc, $#&*B#lili#8BJB*^y*v*<7>«3i3 
ilf^4 <omffiP<5*5&2 cOSrWffl Yv >-s7 9XmfoL 

[0 0 2 6) fcis. *%*J)<Dmi&±V t %2(D&*mJ$. 
-C!4Km^^ -r v * * Rig Stiii T # £ „ f tz 

ztitmz. rnvxn imm.fe* * -> 9 <r> ft-mvtm i= is 

TSc^tBL f9 VvX^SrHS*-* v * > ?■* Z> £ ** 
[0 0 2 7] £e>U, * .t tf* 2 

[0028] *&w<Dmi &£v i %2(Dm*mmz&i> 

#*#E«*«*BEffODR AM^F e R AMtitUci" 
i t£iTO 1 7 ^fiSi { 5ll^T*l So IP*>, (1) 
•J-b;VJ---> Hift/J>4 F2<0-^-f XfS)!?. (2)^ 
WWW o*fi*#«* f 5FKT* •) ffifflfS'h tc^-t * * *■ - 'J 
>^^nT*|T-* i), (3) **>/<>f B*KiiSfcR*#* 
^/N'v^Sr^jiJl^-C^^WT^gT-^i), (4) 
^t^yJ'O'J-i'fF?^^? 'J - 9 IZft L 

T«c!g-C&<. COfcfc-fe/U^K'b&Bfcfc*), (5) 
?>9& • T9±*Wmt%*), (6) DRAMtl^ 
SflEOilif1?aS*««-CS, (7) ?n^.fr/FO-b 
^«ltOtt*ttL/»§ji* (R/W) T***:*, & 

rH»m^r-*i9, (8) s*ffiL*vui'^^fiifc 
*!>, /^Xt:JtLtftifi<i^ (9) t'7l-^ 



10 

[0 0 2 9] *»W(0*3O»*flU«U«*** 

HQmWki. *) %2>%V&M**:' < t : s9 tfrb%2>H AND 
^y ^ t , «TlBS*?ffl h 7 > y^ 9 O^m® ^ * 

•;-t)P7-D-;?t, «Si1@^h'; y 9 xmz&WLtzZ. 
[0 0 3 0] ;o?3 O**«fiS;<0±igli. BSW*** 

20 s-^ffl L/wNANDffloieng-tAyijt, &mm* 
->v- Kome^M^tbLffl h ? > v * 9 w - 

> ^ tr J: ») miRZixtz 1 ISOfBtlffl * -v 9 b # 
jflDi/: t £ iz, Z\<D*YV-V KNs<0lfiV 

30 [0 0 3 1 ] $3 *^*fi£tcj3V^T , 3feli«tt]*K*£- 
■t 9 (is SSSI^t^r U v^ffilHSr^F 
o<75-c\ R*ffiL16f^t!r^* "1" **v»(i "0" <r> 

vfl«t*****)x vtoxp - vmme>3z&r-7F2ti2> v 

IllLffiai: "1" **v»ii "0" OE**l8ic>ti&L 
^•(1^- £ tli y^J -f - 1 **r- § * o 

40 [003 2] -%ww.temmtiii-fz>tmm**;* 

is9X-lt, "I" *>-6VMS "0" <oieigizffi^i--5>mw 
*IE1Sffi* * / < v 9 \-7>*J*9*lr 
y\zirZ,Zt \,Z X »K ->i-if'f ^ ArtTSBIStt 

Lm h ? > v 7,9 -7 ®m-t niftt^tb 

so "1" "0" Wieif^SUHlL-L/cft-?-^ 



(7) 
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[0 0 3 3] frifiL/cJ: -5 KNANDffl^U-te/Wi, 
T-|f^ffiLT-b>^T>y-e*iJ5ei-^)/c«), if y MRS 

» 3 oa»«*u« icintf, e*jb** 

:i#TiiO-C, MFS-FET£B«K:ffiStKJ*L 

* T KJMIft $ ft fc¥«#E1E3Ktt £ StSi- *:k# 

[0 0 3 4] itz, #»OlB«-fe^*fe4*NANDS! 

tztb&Wt Lti 4 F2jc2vvh§4r>^i;^r;i / ffig| d t 2 < 

[0 0 3 5] *«WO*3oat*«*tc«&i|ii||#E« 
St?*ffiffc7)DRAM^F e R AM tikfy-fk t JftTO 

* -5 ftftgif^yy^-cs&o bp*>. (i) -b^ji.- 

7Hit/h4F2©t>fx-ct^. (2) mmmmom 
ttm*JFw~?$>2>tztb, mmm'biztt-r *> - y >^ 

J&**Tffii:«:»K (3) >^MBf tc<i&i|S#*^ 
v^mei:S^t^w$gi:^^ (4) & R 

m# * * / < v 9 * e« js izj%m -t ti ten 

(5) DRAMfcraaaE<D»fta*t5t«-e#, (6) 

try v&^<Dm.fr& Lti*/<x is^fls-ohktzib. ; 4 x 

t:^LTig:iT*i< (7) 77 h-x^-KttL 

? m*o-t>xr>y*oFRi:a:o, (9) Ettflj* 

[0 0 3 6] tfc, *xT«W**lf*&5>. NAND 40 
ffiik-V-£>2> fz ft iz 1 if? hftO^ >rJ*7?±xtf'C& 

M£2ti2>&, ftiS-xif ^^vt;^SL/:B S T054 
»*#*ir^>^*tBWS*jt-Ci5 0, *S 1 is J: tf* 2 O 

[ 0 0 3 7] 
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[0 0 3 8] Ell H^-r^ffiEgSll^joV^T. *»flsE 
« 1 OH, iO*lo«Ii:#lPiLTEl 

i^/:5$ilftilItH^< t fcA«L/cE«ffl* 
+ Ciii^ E*JB**'<v* CmO*1 0*«K» 

«ESii7fc*3 0*tt % ^0»3 0*«ic»ftiLTE«S 
^tg4 0lg, 45 2^^*1^0*3. *4 0tt«Kife 
* ii t Sr ^ 4: < £ t *<jg L £#HBffl * * '* 

v^CREFt, Sfii f a' v ^ CmOI 1 Of J: ^ 

#ffiffl^^/<v^CREFO*3 0m®U®^§ii/cr-- 
I*****-*-&Bt*HiUB h^^v^^QREADi:. Ett 

o* 3 on t o»a.« »c v - * * tz i±vu-f> 

[0 0 3 9] 02 (a) (b) li, ili:,7L/:Efffl 

CREFfc SriSyiJ^SttLfe-fe^O A-BSB^-Hm, 

E« "0 M «*tBL»f^O»f**EI*^i-o 
t\ 112 (a) fc-fctf (b) K^-T53«-«Ettfc (P 

-vffl^a) ti, ®«t*mff (v) ^% «f#tz^s^ffi 

(P) i J /7?ii^o Ettl*t^y^ t Ltoai»t# 

Pt^y^iifi-cii^ - KNsom 

a?: Vci:1"^>o ?^S^^t^^n°v ^ CmOP- Vffijfg 
ii, 12 (a) (b) IZTF-fX 7 KSm'&tXT-V 
ft«Sr*i-*C:i:H*& 0 112 (a) ii, ?^^m##^ 

«at&»Stt«t:LT*-6#^t, 12 (b) ii, 5$ 

»W*Mr*'<v*Cy^ "0" OE*i:«it4»fi 

[0 0 4 0] ■fe^OA-B5g^P B ^c^ffiSJEV A S'iDx. 
^ M^-'>V- KNsOmttVctt, ISHffl^ 
v ^ i: #flgffl ^rtA'y^P-V ft jJftOSf jSCT^S 
it^o El 2 (a) 43 2^12 2 (b) J: 

G it "o M oieisuffl^-f ^^icsntv^a^ 

O^ h vV- Kom&VcOtli^^^o 
[0 0 4 1 ] E«ffl*^/<v^ CiifcKIES-tf&fcao 

2 (a) 4Jj:tTBI2 (b) tv^tfl^j^) 
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mtL^o £*)m<it, HKfl5«:s*ojt«±. 1/4 

[0 0 4 2 ] i2*JB Cub&mJB* 

CREFOSSJt^i : iot^ VAiiv G o2fg«JK£ 

[0 0 4 3] frlz^ * h U->V- KNsfcWt0E*HJL 
ffl h 7 > v**QREAD<or- HS«:««L. Vc^i 

0 fi C/c m2fl]KJ^±Oii#05i^m^^'V^' ? v^ * 
or- 1 / 1 0£lT"C*&*»fe; ^M^-vV 

gc*tii Lfflf7>y^^ Qread£ Ufflv»&MOS h 9 
>v^^OBB«T*4 7 0 OmVgSJ: < & > 

i£8K MSia^MOS h ^ > v^^ QreadO^ 

[0 0 4 4] ttz, fzmm*^ ciiosftRmfc* 

tct>hs 13 l^l"* ? ^UiLmffVRtiiiS^ 

[0 0 4 5] i3 (a) its fanQfo**'*^* C 

gttSi:Lt*o/:^^L, 13 (b) ti> 5*l§m 

#^t^>^Cii^ M 0" ^SE«lcffiSt-*#ffi«8l 
i:Lti)o/:M^^f 0 13 (a) £«£t>*13 

(b) OJ:-7 4ji«?f»Sii*4:ff4*>»v^»-frUJi, 

117 (a) izmi-x^\z^ #h?je* crefkhu 
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[0 0 4 6] 4 fc. #BRffl*^^<V^CREF*«flti-* 

T#HHJB £ — *fR)K#ffi WJffli 

t#flSffl^^/N-v^ n eeuc ^ orchil we v 

a£3JD*-£o 

[0 0 4 7] 15 (a) 14, B«ffl* v * CiwMH 

{zis^^m^tSLSHmi-o SS^BK^oSE^fflLWEEV 
A^SD^/ct§tc, * FU-vV- KNsOmSVcti. 

P-Vtt&£o££T^£tu ^^i: §om<£liV G it 

£\ 1-fc*>*> "0" o#!Ki::«§3&i*tfc«^X 
HlLlbf*U45»t&llift«BI*rBI5 (b) (w^i- 0 ^<W 

[0 0 4 8] * ^ CREFt LTSSSS 

*UJLtc-3v^rKW1"*o 14 U^-ttUKllwisv^T, 

^T^r^o F7>y^^«rt7i:L, T^'Jf 

t-yfES: 0 K Lt^B ^^T-A^ i tTC t^mft 
tiK-r o rot SO»f*aiHS:SI6 (a) ^5^1/16 
40 (b) izmto 5*BSK#*ir^<y ^0»-&«i. ^ffiR^ 
&<0»«*li'h3^<O-C\ 7"Jft-yi:J:oT*x.4 
m#ii/J^ < , I O "/'J f t - tf i: J: o TE* 

Km^i*izm*ft^& b^nm&it^-t&o 

[ 0 0 4 9] ffiffiffl* CM*: LT, P Z 

50 T^> SBTS (SC, tf^vjx, (Bi) ii.J&ftb-t' 
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h S r B i 2 T a 2 Og) > Ba'J? fftfiox £ * * 

v-v^bst o^o54«m^»^^ ^ & *> mm* * -> 

M'>V3> (S i 0 2 ) , Uit*>9 )V (Ta 
2O5) > Sr'J'yffiSOBSTOJftffll/^il 

[0 0 5 0] M7 (a) £^LH7 (b) 12, 

3 is J: xrm 4 omCMfrMfllA h ? > * T«Lt 
[0 0 5 1 ] 4fc % 117 (b) (i, KE* 

efltffi * * * CufrfflMHMB h 7 ■> V7, 9 -cs*& L, 
#fl?JB CrefO^K^JE^JdAT*/'; 

[0 0 5 2] f IT, H7 <c) li* E«Jfl* 

cuvm 1 *$ j:<^»2 o*«Hnsjasii3tjis 1 (omm 

1^*4 0*«H»c»« Sit fcJR 2 OlMffi F7>y^^ 

v**T-ffi*&1-* o fit, ^ 1 

^>y***MfttJSi:U E«JB*<v^v*CmO 
*K«E*SD*.*£i:UJ: 0. fi«flE»* ii^^DTIIfeii 
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a iz 91 *) « x t »f^aac t a < -t z z t w § *> 0 

[0 0 5 3] 1218 (a) fciUTgs (b) 12, *#§Bj§o 
Sr-E-tL-P#t^i-0»ElT-4)^> o 08 (a) tC^Sii&E 

*ffl*-v^<v^ Cho, Cmi, Cm2, Cms, -t. 
10 JB* Cmo, Cmi, Cm2, Cms, -<D*ti*?tL<D 

m 1 &±vtm2<Dm.&$izmffi2tLfzfflmm h ? 
^ q c t & h % z> ttftoEtt -t s n/cK« 

•fe^«f-i->) oS5gB^fim-r^E'Hffl^^^ e v^ Cmo 

om®twm^fi<3tc^>&t/c^3om@, -003 

[0 0 5 4 ] fit, *«EO*i*fleEtt*«li, :o 

o ES-fe n 1HOE«-fe A'OiKPJftR* <b 4 ^> 

t-ftiif. E«-t^5!l (E«4r;i/-^A->) Offi^o^ 

IKh7>v^^ (rn^iffiF7>y^^) Q 

K^7 >vX^Qs, gc^ffiL h 7 >v^^Qread. i5 

(DM^a^fe-ttitf, Mif/J>4F2 
(O^f^Xt ttZ><DX^ ^•eU-bJl' lfl£g9 0-«J-&£ (4 
+ 20/n) F2^v^L (4 + 14/n) F2fIJSHf^> 
-t^pTlfe W*«»*-fk3&nirtBfc«:-& 0 Etl-fe 

ft gOEfffl ^ / < V ^ C My * & 7t (I 

(2 , *6oE«ffl * + > 9 \zmm m ntv^ ao« a 

h7>vx? (nMOSFET) 07-KiSWL^>f 
LT2gii«ffi<h U it* 4: L^Offiftffl^ 

40 MOSFET) 

L. ^|IJ»fflh7>y^^ (nMOSFET) 

[0055] !H8 (b) IZTF-TXilz, E«ffl* 

^^<v^Cmo, Cmi, Cm2, Cm3, -C^JSa^ixr 

^ «h LT. S e>^#SHffl*ir^v5' CrefO0 3 J3 J:^ 
0 4 omSrBltl 0 2 0$IJt«ffl F7> ^ Qc 2 
Lfzm&ZTF-fo &mm**/iis9 Cmtft9\llztH2 
(Of&mm h7>v^^Qc2*S:S't^c:t izx ^ 

50 hU-yV-KNs07D-f >^/v3- ht^ffi 



(10) 



43 US 2000-1 56472 



17 

OSUWffl h 7 >V*9 QC2T@^LT (a7LT) 4$ 
£^K1fJB**>*v* Cuy<DX>lz%E.imz.2> Z t iz£ 

[0 0 5 6] El 9 (a) 15^:^19 (b) it, El 8 
(a) £J:lf|II8 (b) *>#BUB**>^>* Cref 3 ^^ 

Hl9 (b) ti, #BSffi^^^?v^CREFi:^y 

*rflU*Lfc»-&-C. 19 (a) (i, #Sffl^rtAvK 

reficw l t^j \zm 2 omwm t ? > v * * q c 2 & 

#WR-C*iKi-iitf. ffi1gja**^v*CMo, Cm, C 

M2, CM3, — i#JRJB**'<V* CREFtSrl^ — <0"fU 

■ft-ffci:»jft*94 O^^^Hfcii. 
y hrt**& 0 

[0 0 5 7] BlOli, *»WO*i»fHE1MS*«: J: 9 

mo-Qmn (H*Ki*QM0-QM2<a^-r) -*i<b8 

*&E«JB**'<y * Cmo-Cmn mmz. H*KliC 
mo- Cii2<0**"i") fcrt*<b3r£N ANDHRflHr/WflJ 

> ? Qread^ < *>*«Lfc* ^'J-t^yn 

[0 0 5 8] *«Ki5V*TM;. #S?JB 

[0059] 4% ffi'B-t^yyojs 1 fi^+^vK 

>KU Qmo^ ^^QMi^r^^tC L> \£y h»BL\zX 
*) #58 JB * * ' * v * C REFtw y'Jf yfE V p* 6p»p 

£*"7t;:LT h7>v**QMo£*>KU R*tBL» 

[0 0 6 0] NANDS^^U-fe^J^lf S^4t 

i>x^^0il-r - t tc ioT, iC^^^y^ Cmi, 
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cm2, -CMk, ••■CMN<7p>^ , ;i*is$:M^mi-- t^-c 

h7>v*^^Qiwrl5J:irQiio*^Qiik-ii 
* * / < y * C mo^ h C Mk-3 tc 7 y * * - vlE V pSr £P 

10 [0 0 6 1 ] Z<Dt£lz, NANDS^^?iJ04f14t L 
KR^US * tL/j^JH(OCM0^^ Cuk-it TO* * v * 

R^aLttftfcXWfc&fci-fc*. ^ftOEflHr*** 
t^NAND-t >l^J*fUffl1"* A K «U T § 2> rt: It* 

20 [0 0 6 2] — 15, #§i&*Uj5V»T(i, NANDI> 

*y *;v#]£#o>^y*iii;:. tf? n§ud*fc*<>i8v* 

ICSii^^fi 1 *^^^^, h ^ >v** QR/wis J: 

± <omi± * 6P JD-T ^ - £ J: 0 *ft%7o 

[0 0 6 3] *«StcJ:ixlf. IS1S-fe^9U> #MSffl^r^ 
/*v ^ i5 <t C^R^tB LfflF7> v * * *» 6 ^ ^S^IilSS 

-5.oU5 (a) ^^LI15 (d) li*tf>«03&»0ffi| 

[0 0 6 4 ] 1115 (a) IC^-fElttCJJ^Ttt^ 

(1) #S?J^^^>^CrEF^ h U-yV- KNS 

- MSP EUSSct. R/WSJifflh7>v^^Q 
ll/: 0 

[0 0 6 5] wOIi]g&Hi3V^T{i7 p, ; yHJ: &R 

[0 0 6 6] HI 5 (b) U5vrHI&Ki3V>T(i. 

(2) #KBffl4f ^/<v^CrefO^ h KNs 
tmffiL tzmm t L TIS:® ^ ii/:tt*^tffi «r ft 2 
OIMD L ( K^-f ^i:D^^•c^> Av^L. ffiitti 

50 [0 0 6 7] Cltf5El»Uj3V*Tli> "/'J 
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iSa-f t Affile 4 $7t, »&di*»f^tCi5V»Tl±, 

(0 0 6 8) 111 5 (c) K^-TIlg&lljD^TIi. 

(3) #JSffl CrefO* h U- vV- KNs 

t Stt L rt: t *f F&] L TSt S tL/:Uoii £ tf y 
hUBLKftfcU R/W$IJfflJJB F7>v^^Q R /w io 

sfcfcT? M&B L tOHlCRlLtv^'o 
[0 0 6 9] -OHJ&H^TIi, R*ffiL«JE6PiDH. 

10070] £ Jc, 115 (d) tc^i-EKtzisv^T 
ii. (4) #fl?J8**/*->* CrefO* h ix-->V- K 

tf ? f«B LfcSMKU il(7)R /WifSffi h v > 20 
* Qr/wi A e y^ CREFi:$?!ji:x h U 

VJ - KNsi^u- HSPEiOBi:RiLTv^ 

loo 7i] i<7)|]isi:i$v>rit yis^^-iS&ffim 

[oo7 2] &^^mmz^<om^ 

[0 0 7 3] £ib\ HI 5 (d) C^tifSC^^t, 
#ffi/B**/<v* Cref£ L"C#SS«#+^y<v^oft 

v* D E«-fe;i/yiJO*l#g0^r^y<i/^C|«) 
* * v * OStmEia±0 7 V ^ ^ - v* WE Vp£ 7 U 

^WH 0 ^#>tmm**s^>*<D - i M *4v^ii 
M o- o tm izHB-t *> frmvtm (c c& 1: r , warofc* 
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-t^M^o * h i—>v- KNsicr- 

^LfcH*£fcUfl 9 Q read I- X. $E*K*e*> 

[0 0 7 4 ] »i&*fci5V*Tli. h:7>v**QR/Tn£ 

h7>v^^QitoSr^>tCLT. kf v MIBLKJ: DE 
Igffl * * / n° v * C mo \z JE V A £ JP L T S 

[0 0 7 5] >XtZ, EttJB**/<v * t Lt> Hi 1 
(a) fiitfHl 1 (b) ^i-i^ic, 5*»mt:^x 

5fi -v * a . jc tr ? * ~> Mkmnfcm * « 

fflLfc»^HLtfLtf«»S*i& K. Abe, S. 

Komatsu> N. Yanase, K. Sano and T. Kawakubo : ' As 
yrametric Ferroelectric! ty and Anomalous Current Co 
nduction in Heteroepi taxial BaTi03 Thin Films' . J 
apan Journal of Applied Physics. Vol.36. Part K N 
o.9B, pp. 5846-53(1997)) 0 
[0 0 7 6] $mfa**s*is* IZ&\,*XI** Ml 1 

(a) izTjk-rx n iz, njj<Dftm$kmjj^7£x^ 

MtiiiW*^, L^Lft^fe, Hll (b) 

4SRAM(Static Random Access Memory) t LTOfUffli* 

[0 0 7 7] E**r««p-r-6««tO^^>/< 
^>v**QM0rt^QMN£lh^T:*>tlL 

-i^^ct, ±j&Ltzmi£<o3kmmit**s*i'*$:m 
mirtzth tmm<7>i/-?3Lyxiz x ^i^mi - m& 

*Srff*dwt#T*& 0 *rib\ Hi l (a) j3J;UTg 
1 1 (b) iz^LfzX n WIE^jEi:y7Mf: 

[0 0 7 8] EfJ^t^y^tLTfii^ 
Hi 5 (a) IC^I-MJJSH^v^T. Eitffl*^/<v^C 

-C££o HI 2 ^^LTtiltt^isv^T, Ett-t;v?!lo« 

i #§o**/<v* cmo£0iik£ ^w^ajLftfti-Biga 

i"^c h ^ > > 7, * Qr/w£ ^- > H % F7> * Q M0 
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£0* h KNsOfMtj&EWHl 3 (a) is 

XZ/Wl 3 (b) UTj^ftT^&rt*. 5jSI§m#£«fflL 

mm-e£2>o tttetitm* M i" ifci* 

k**^**o * h KNsi:y- hWffitSMK 

[0 0 7 9] N ANDI> * 1 J -fert^OO^ 1 fi^t 

CM2, —CMk, —Cw<D* * y rt^^Si^ttSl*- 

££o 1-&fr*>. *^/*y * CMk^^y ftSfcR^tti 

"t^^ii, h ^ > y * 9 Qr/w& <fc h v v * ? Qmo^ 20 

hfSLB L ^#j??JB* Y^y * Cref*C^U f"*- v 
mEEVp«rElMniLr-/y^ir-y«:lTft^o ^:h7> 

[0 0 8 0] fc^U f»SMt^v^*ffifflL/:N 
y rtSSrR^ffi-ti&'frli. BECR*ttJSft/w#«r<aCiK> 

kR*mLttflai£|**&fc1-fc** #»OE«-fc^* 

[0 0 8 1 ] IfOKftv 1 ; >R*fift2/y =*>K& 

ffi^Mt, ^^'JtWfiKOSt^t^y^tlt 

T OieUffl * -Y siz/ 9 t #H?.ffl * * y * (7)§f t * R| 40 

— KKBeLfc»<6\ R*ffl LB#0#SSffl* *x-> * 
t^rtAy^ SriDxfci&S*!** R*ffii-E«Jfl * * x 

^ v * <Dmmm it, ^m.m * * / < v * <o k is u & 
R*fflUflh9>y**rtWisLfc<*&o 

[0 0 8 2] ZOftimZ&ffi.'TZ 1 ooMlis *«JB 
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ti:ti ? ti&o iHCxt'^yt^BSTOf 
»*^R-C»5£ * ft fc#«Btt«>* * BS * >< 

& i: £ Uli> yy ^ yi:J: 7*mJE££PfiD 
L> ^iO/h ^v^^5 fc -9 "5T 

tgi:^^o -0^^»#t^r^^y^^fflt^ 

ESI fi<^) 2 <IW±T' * >6 ^ i: ^1 i Lv^ 0 

[0083] m%Th*mvt\z&\<*x\±, ^&mnw<D*^ 
v ^ c Mkt-# § v a ^ tts^niD l r# § &»tb 

flt^Btfcra t J: -9 Utt*ffiL»^Srff4ro - t #T ^ 
& o ROM tt^y^ ^ •> ^ T * * 

* fc*»*#**Xv*fc-rft«\ E«ffl^t/<y^ k 

g HSffi ^ Y / < y ^ £ B — O y O ^ ^ -C^jflEnJ ffi U 4 . 

[0 0 8 4 ] ttz, m&Ltz±7 N ANDMIfilt* 
#HSJ^rtAy ^ ta*!*ft7tE«ffl*«V^<-> 

^t>-^Jbft/c»5^ *&vMia*!Sftfcffi1!iffl*«v^<'>^ 
0^gUSL^t>$ft^7ta6, E«^R*aJLlb^lc» 

ffl^ Y/^y^cO^SSrR^ffiL^- KtClSCT. #flsffl 

^ ^ / < v 9 <nm t Effffi ^rt^>^ ^filS^^ ^> 
tz/t^ < i-^^S tz\tfe* \Z'\^<-$hz\tx~ 

[0 0 8 5] 4ri5> E«ffl<0»SI«#* v ^ t L 
PZT (f^>Sy>3>Sft) SBT (f-^ 
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STO ^7 A • * h 'J A) %k<D&m 

[0 0 8 6] ifc, E««^)tlH#*tA5/^tL 

xt^^yt^BSTO^^tS 
^v^tLt, &it*>*)l>, BSTO 

l 2<n%M<DT&m*UW1rz>o &T<Dmffi<Dfimzj$\,* 

[0088] (mi nj&ff^so mi 6 #^930^ 1 

E1IJ8* Cmo, Cmi, Cm2, — , Cmis^. - 

OfeiSffl^r^/<v^ Cmo, Cmi, Cm2, Cmi5<^ 

- > oflgffi K&SI" * EttJB C msizmm L 

fc#ffiJB**/<V* CREFfc. E«JB**'<V* CM15^ 

#RRffl*-v^<v^CREFfcO*«jft (iS^- K) leg 
READ^ n Eft* ^ ^ ^ - >^flfc*^ffiUte«1-&Eft 

[0 0 8 9] #EftJB* Cmo, Cmi, Cm2, 40 

— . CMisiix ^rti^tim 1 Cicofgl otic 

Ltv^o Sfc. #ra.ffl**'<v* Cref14. Ettffl* 
CmisCO^ 1 OW8fc*«MK#*Lfc*3 o 

&JKi:£^&< t t^ILtv^o fcis, H8 (a) is 

<ttfH18 (b) fcl*Eftffi*ir/<v*Ciio. Cmi, 

Cm2, Cui50E?!l«**ia[tc4oTv^^ so 
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*i*JS®»o*il|flcE1**««i, :o«'Jt;^n 

X~l**<Do *»rn ? ^ [A] £LT2o % rn 7 * 
[B] fc Lt2O(0ff4oO^iS:f Ltv^o 707^ 
[A] 0±S^7A (column) 0707^iKh7>v 

**Qsli* e«;Fi|BL0i:M?n, y ? 

[A] 0TS*7^070 7^gjRf7>y^^Qsli 
^7 h»BLl*:8«SiiTv^ 0 itz, 7v v ? 

[B] ±g*9^orny^SiRh7>y^^QsJi> 
Mv h«B L 0 K> TS*7^^7d ? ^7>v 

**Qslifcf?MftBLl U««Siirv^ 0 
[0 0 9 0] ru7^ [A] ^Seiffl^rt^y^ Cmo. 
Cmi, Cm2, CMisO-E-n-Pntcafeyysa^^/wSiJ 
mm >V*9<0&Y- YW8k\z{±^ 7-K«WL0 

A, WL 1 A, WL 2 A, WL 1 SMP&lgLZtlX 

ffi:7D7^ [B] <3Ettffi **'<v* Cmo, 
Cmi, Cm2, C*\*<D*iX?ti\zmmWLZtitzm 
»fflh7>y^^O#y-ftii:ii, 7-K«WL0 

B, WL 1 B, WL2B, WL 1 5B#j£«3ii-c 
V^o -7*u«7^ [a] orn^SKh7>y^^Qs 
0#v^-hmffitc(i. 7n7^i«h7>y^^07- 
KiSBSA^ 707^ [B] oro7^1RF7>y 

^07-K^BSB^gl$nTt^ 0 707^ [A] 
0#BRffl*^r^v^ CREF^ti, h«Slw#HUB* 
^^^v^ftljffil h 7 > ^ QrefcO^- KiWRA^g 
aStLfcWW h^Vv^^QREF^ [B] o 

[0 0 9 1 ] &>^e*J -b^n 7^<Dl^ffi Lih7> 
LA, VLB^ «6*0±«S(clitt*mLm**S L 

a, SLB^sasnrv^ e doHJfe^tcisv^T 

*o ZhlZ^ 7Uy? [A] 0#BSffl^^y^>^$|J^) h 

7>v7^i:7n7^ [B] <D&mm**'*i'?mW h 

tv^o Hll 6U^v^t, EfJ^rt^'y^ Cmo, 
Cmi, Cm2, CMisO-g-ii-Ptt^^JSE^ tifcffill 

F7>y^^ ff^tti Lfflh7> ^ Qread> y 
D7^S«h7>y^^Qs^ 43j:tr#BB^^^y^>^ 
tUffl! h7 > v**Qref(±. nMOSFETTSSftt 

[0 0 9 2] Hi 7ttHfflH»«r**fc««lBI**L--C 
v^& 0 7D7^ [A] 0*9- KI8WL OA, WL 
1 A, WL 2 A, W L 1 5 A ii„ D-y'rj-^A 4 
0 2tc. 7'D7^ [B] ^7-K«WL0B, WL 1 
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B, WL 2 B f WL 1 5 B(iD-f3-^B 4 0 1 
\Z % &\£ y MftB L 0, BL1, -li* 7 A - ^ 4 
1 1 KBM**ilTV** 0 

[0 0 9 3] Ell 6*3*^13 1 7 IZfUi-mi&lZ&^Xs 
-fW9 [A] F*3<7)BLx (x = 0, 1) £WLy 
A (y = 0, 1, 2, 15) 03S^C"C}t3E*3h.*»r 

aoBtt-feJi'frMJii-Afcii* 7-KXBSA* "1 

£*>m WLyAco^^ "0 (o-l^;V) w £L 

^^*7CU Wl^WLAi "i" UL> mft 
— 5e l«x.ur (1/2) Vcl 0^1/-fiPLWL 

WRAJ^7i:> *#a*B#UJi7- Kj»WRAS:*> 
tCl-^ 0 [finite, 7t3 7^ [B] l*)OBLx (x = 0, 
1) ^WLyB (y = 0, 1, 2, 1 5) O^St 

SB£ "i M t LX7vy?M& F7>y^^Qstt 
WLyB^^ "0" £LT. !B1S/B**'<v* 

^WLB* M 1 " izL, Kffl-3E itaJAtf (1/2) 
VgI oyi/- h«P LKttLT. BLxClfi^iDx 

* SUfB h7>y7^07- KiftW R b Sr " o " t:, * § 
a^i:ii7-KiSWRBi M i M i:t*o 
[0 0 9 4 ] HI 8K«i. HCf ^Jft-v^tli 

^Tli. WLyA, WLyB*a^i-*|{rK#SSffl** 

CrefO^t-y^v* KifiWESriDx.. WLyA, 
WL yBtrMtHLtz^tiZJEftKimx.^^t^X 9~ IS 
« JB * * /< v 9 C My K 2 IS * 1 JS O * BE £ H » ft i r S D X. T 

[0 0 9 5] 019 (a) li> ^'J-fei^n^^^ 
i"^Pffil2l"C, HI 9 (b) H^i-WfM 

Ui::i3tt& A- A' %k<D *} tTi^i^to 

[1119 (a) Ki3V*T. n + V-*/ KU>f >GB«2 

1, 2 2 t ' J v ' J n > y - f S f i: 4 i 7 - K 8 B S 
B£T\ yn«^ [B] 0^n^IiRh7>y7^Q 

s^ffiffi^tirv^ 0 rn + v-x/KW> 

|gi£J fcli. MOSFETOV-X«tL<liKl/^ 
>fS«OM*i*OSET**o MOSFETOV- 

J: If KP-f r-MS^^Clt 
^CM?tiT.v^OT% {pJtlSrMO S FETOV- 
^Hi*i:Bf-S?7&N MOSFETOKl^OfiiStl?^ 
li. mJfir&I^V^cOPplfllHi-ri^o n + V-VKU 
-f >ffi*£2 1 li, btt&flUtJ t USit^o 

n + V-VKI/>f>I«2 2, 2 3 t^'J*> 

, j3>y-ngiii7-KSWL0Btt% yo 7 
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* [b] ok«/h* c»u*yfl«as^fc«o» 

/KU>f>g«2 3, 2 4 t 7- K*ftWL 1 BfiTs IE 

n + V-*/KW >®«2 4, 2 5 i7-m 
WL2BtT% H&m* * * Cv2lZ&.f\m&2tLtz 

2 6 (B**1") , 27t7- K*WL 1 5 B i IS 
ttJB * Cni5K£5«»ttSftfc«»JB b 9 > V 

3, 2 5, 2 6 mi. #K«ffl Cmo, C 

mi, Cm2, CmisO^ 1 com@i L < l^2lSt 
LT«fi61-&T»«;ffi4 2 , 4 3, 4 4**«iRS*l 
Tv^o Jfcn + V-^/Kl/>f>8«3 1, 3 2t# 
y v'J rr>r- MS5 3 1 . 4^Llif«3 2, 33 
ty- MIS 5 3 2 tXWc&BLm h 7>v^ * Qread 
^MStLti^o n + V-VKU'f>9«3 1li, 

B«rjfctaTj3 >K n + V-^/KU>fVia3 2ty!l 
20 (n-) *ifij^jft*jirtt*mLffl»»»VLBS:* 

fetv^o n + V-^/Kl/^>««2 8, 2 

9t7-KSWRBtT% #raffl**'<v*«0« h 7 > 

9 14. r^U- h^«^S|5J £LTt£&L. h« 

P L*«««3*iTv>* 0 h^P Lii. #flsffl 

4 5^ifatv^ 0 iUt/n^ [B] i:o^Tift 

ga-r***. rn^ [a] tm-^ [b] hmtiuom 

30 [0 0 9 6] 119 (a) C^l" <t ^ IC> If ^ h 

Uk7\s-Ymmwtmz$kititz\m<r>7vv9 [a] 

Xlirn*^ [B] -E-tL-TtL-rn^^S^hv V 

v^^Qs> nll^fslfffl^r-v^N 0 ^ ^ Cmo, Cm, 
Cm2, Cms, - f C\k\f>&±lfZixb\ztm&WLZtitz 
nWI»«F7>y^^ i^ffilh7>y^^Q 

READ. #flgffl*-V/<V^CREF. *5 4 LK#H5ffl ^ 

^$Uffli h 7 > v^^*^4tL4 0 IB«-fe;vo-+ttii4 F 
2, /D7^/;i)(03>^ YUi^totzUfe*)^ 

fttoffim* 2 8 F2-e***fe. >*'j-t;nis») 

40 (4 + 2 8 /n) F2lci^ 0 »1 OHlfcO®3B-CliSft 
il^tAy^ t LX 2 0 ^ C/cm2^)88»SS: 

g^LTt^UKl^l-^:: tififrfrvtzo Ltztfo 

[0097] 119 (b) liI2 1 9 (a) U^i-^Fffill 
COB-B' *lfiJU7&o7tBfffiEI"C*&o HI 9 (b) \Z 

7jk-t±7tz, *§&w<Dmi $ktetemiz&z>*m#tmg; 

Eli. l±i: P ^x;n Z. <D 

50 1,2 2,2 3, — , 3 0 £l£itTv>£ 0 LT. p 
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^HSt4*7-K«BSB, WLOB, WL1B, 
WL2B, WL15B, WRBiJirnVRA^^L 
Tv^o &ib\ Hi 9 (b) OHfffiBimi^ #y->ya 
h««5 3 2 0E«l«OBfHt«UJLTv»-6 0 II 
19 (b) #lO#';v'j3>y-FSg^^L 

#y v^>y- ntwy- hmmtfrb%2> 2mm 

StUv^ wy-FSOiCTi, Mo, CofoB 
HS*£JS. &£*/M4WS i 2, T i S i 2, Mo S io 

1 2, C o S i 2^0K)K^JS^v , ;-9--f Kfc^£ffl 

[0 0 9 8] n+V-*/ KW >f|*2 1 , 22t7 

j££*lTV^ 0 n+V-^/KW >««2 2, 2 3 t 
V - KSlW L 0 B £ t\ feUffl * * /< v * CwK^THS 

fc. n + V-VKU>f >fS«2 3, 2 4 t7-K«W 

Mh7>v^^^ n+V-*/ K l^-f >®*£2 4 , 20 

2 5 2:7- K8WL2BiT, KSffl* * CikK 

/ Kl"f >|SSc2 6 (Bl^-f ) , 2 

WJ»JH F7>v^^«ffiSntv^ 0 fit, n + V 

KW >««2 8 , 2 9 t7-Kj»WRBit% 
$BlJfl* WIN h 7 >y^^K^nTv^o 

7-K8BSB, WLOB, WL1B, WL2B, 

WL 1 5B, WRB&±ZfWRA<o±izi$mtm: (S i 
O2R) , PSGR, BPSGE MlfcR (S i 3N4 30 
R) ^^^HoiP«ii 3**JBjaSii. 
SlOiP B 1jf6tIl3<7)±i:, £Ett/B* 

Cmo, Cmi, CM2, Cti33, — , CM15^§|1 Oli 
i> L< li^20mffit LTCS^1-^TS|5mffi4 2, 4 
3, - f £J:tf4 S^/SStlTV^e mi<0 

m«4 5 tM^Hti^o TStm®4 2, 4 3, — f 
£4:^4 5 <4. ft.lOSmibKKl 3**c»*t«>itfc3 

h*-;i/*S*!>&trJ: "5 > * ^ h 40 

^7^7 3, 7 5, 8 01CJ:»9. n + 7-7/Kl^^> 
1^2 3, 2 5, 2 9 tiILTv^ 0 ^HbOr? 

v'J-^-f K*-C*«1-*itfJ:v* 0 TSem@4 2(4. E« 
CmoO^ 1 ^Wffifc J:irE«JB**/<v* 
Cmi<0*S2 OSffit Lxmife-fZo TSCmffi4 3 14. IE 
Sffl Cm2^^ 1 om®i3 J: CTEtBtffl * * > 

^CM30g|2(7)mffii: LT«tEi-^,o -T»II4 4 
14* Ettffl* CmA<om 1 O^is J: CfEtSJB 50 
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0*1150^2 OSIt LT«Sfg-T^o TSBIl 
S4 2, 4 3, — , 4 4,4 5 li^f 1 0 nmO (T 
i , A J ) N*tftiT»f/<U T^JS/It. RH 2 0 n 
mOS r R u O3* ?> 4r -6T««S t O 2 l»a-C«jJ 
-ftllSX^o f LT> Cl<£>TS$mffi4 2, 4 3, — , 4 
4 0±tC. J5£ 2 5 n mOB a V 7 f-ffiJ&OB 

ST0»R«O»«MK#*.R5 1, 5 2, 5 3«r» 
j&U /<^-->^i"^lf iv^ 0 #!HJ8 * + 

^CrefOT«SS4 50±tCI4. H£ 2 5 nmOS r 

'J -;fUS(OB STOMfotil#i?I5 4 fcjgjfc 

*SR5 4 t LTIt BMfcvy =r> (S i O2) > Kffc 
*>*;v (Ta 2 0 5 ) f^fflv^()S<, Sfit»«ff« 
Bt«:«ffli--6w4:* f -e** 0 SI»*#WR5 l f 5 2, 

5 3. *»«#»Bt5 4 **®j£S*iTv*&v*j|S 1 <0 
VHfelKRl 3 0±(*(4. KttR (S i O2R) , PS 
GR, BPSGR, mtWk (SI3N4I) Gfrhtth 

%2<r>mm%mm\ 4nm&2ti. c<o*2<o*iiMe*R 

K14 0±UI4. 1B1S6 1, 6 2,-, 6 3**Jg« 
HTv^ e ±SBm®6 114. E«JB**'<v*CiioO 
»2com®i: Lr«ltgi-^c ±§|5mffi6 2{4. E*«* 
*/<v* Cm*>* 1 om^is JiVEttfla^-v^^v^ Cm2 
^I2^gi: LT^tg1"^o — ±ffltt«6 3l4. E« 
ffl * * s < V * C M15<0 « 1 Oti is J: ^#88 ^ * * ✓ < v 

? CKE?<Dm3<Dnmt Lxfeaz-tZo ±a5f«6 1 , 

6 2, 6 3 H$ 2 0 nmOS r R u 03R^<b 

mO (T i , Al) N<0J:8/<'J74«|O2i*fiT 
®JjKi-nif «tv*_ta«ffi6 1 f 6 2, — , 6 3, 6 4 
ti, S 1 NtlfiltK 1 3 is J: zfiH 2 n%ISR 1 4 
«:SiiLT|£tt^ti7t3 ^ h * - )V *ai6iitf 4 0 
i:M^n/;3>^^h7 p 7^7 2, 7 4, 7 7, 7 9 
IZXt)^ n + V-VKV^>«i42 2, 2 4, — , 2 
7, 2 8 tgaSHTV^o :ii^3>^ h^7^ 
72, 74, 77, 7 9ii, K-^K#'J'>y 3>,Jt 
B6*^S^iSli!*^JSO'> y K*r-*ja;-t*Ltf J: 

±s&mffi6 3 (4. mi o®r B m^Mi 3 ^ 

J: CT* 2 OIHMttlftK 1 4 *M LTRlt titfcn > ^ 
READO^y y'J hm^^E^SBS 3 2 t«IRL 

rv^. #y^V3>y-nsoE«»5 3 2ii, 3 

h7^7^7 8 £I£lt£^tf>H. T-VM^SB^^y 
->y 3>r- MgJ: t)±<s<?-~>y2ixX\<*2>o 
1SIS6 1, 6 2,-, 6 3 0ii:ii, Sfti (Si 

02R) , psgi, bpsgi, mitm (s i 3N4 

R) fj&^44g3CDSHffiSKl 5 4»JB*Sii, 
^30^ra*6^Rl 5^±t*(4. e 7 hftl 6 36«®flcS 
fttt^o t*-7 h^l 6tn+7-^/Kl^>f >ffi«2 
1 ti4. ^1 *v*L«3 0«M«*SRl 3, 14, 15 
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«tt**tTv»« 0 My hj&nv?? F^7/7 1 14, K 

Kfcf? h&i 6W±tcii, tt^bK (S i O2K) , PS 
GR, BPS GK, SftK (S i 3N4I) , *>&V>I4 

WU>. ±tLT7D"^ [B] Kov>TBMI§LJt 

[0099] m2mt&Mm 122 o»4, *&w<o%2 

H2 1I4H1 7 t ra«CJii2Ef&£ T#*!>7t±SS 

[0 10 0] 13 2 0ic^i"J:9tc> ft2&ttffl£St::ft£ 

^v^Cho, Cm, Cm2, — , Cmst, C:oE1iSffl* 
+ Cho, Chi, Cm2, — , CMisW-E-tt-PfUclifc 

tosse * Ktzmmm h > 9 1 *» t & are** 

v 9mRY 1 7>V*9) Qs fcOttSIBI&J t, E*-fe 
fjc^HJL/B h7>v**Qra^££;fi.fif L^T^n? 

•fe;H 14, EUcs&ftL/rJ: d tz, C 
REFt #H?JB * t^v * fflttP h 9 > ? i Oifc£!l|I]g& 
ri>e>&&o Effiffl*^'<->* Cmo, Cm, Cm2, — , C 

-So #B?J8**/<v* CrefI4, «3<oi;ffi, ;oi3 
OSS 3, » 4 om®K&*ftfc^S#&J&£ t 

t*iLTi>4. ±e t&m*)\'tmi}-'7>v*9 

2 ii <9 com^^-t?-*^* *) , #BBffl* + /'N-v^ CrefO 

^3 <oi;s* f Etgffl^-v^<v^ cho<o* i (on&itzmm 

S *i t , r n 7 * S«? h 5 > v * 9 Q s d*E«ffl 

[0 10 1] LT, !<7)$2|IW^i:#^*iM 
gii, dO>^'J-t;v7D <y ? SrttaiH"^ h ! J v ? MK 
KE«LTv>£>*«. 1 1®coi%^Ui L h7 > ^ Qread 
Sr+'lMcLT, 6Ct7yn«^ [A] , £i:t/yn 

[B] 02f(7)t77n ^ ^HgOnrv^p B2 0 
Tli^oHt^D'^ [A] tLT2o N t77o 

[B] t LT 2ooff4 oo^^f Ltv^o H 2 
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0Oieit*7^W^D7^ [A] , &J:tf2!S: 
SO*7AW77n^ [B] li. #S8ffl**y<->* 
CrefO^ 3 <OWffi**E1gfl§* v *Cm<Dmi<om, 

7* [A] . ^ii^iegO^^AOt^Dy^ 

[b] ii> 7vv?mfth7>isx?Qs*nimm** 

7i,^77D7^ [B] fl)#HRffl CrefO 
fB4 OSffililf tx hjftBL OUffifiiSiiTv^o 2g| 
io 0*7A^tyrn^ [A] o#BBffl^^/<v^ c 
REF^^40m@. UJ:(nSl03!f7AOWn7 
^ [A] 07n^Mh7>v^^Qslili* y h^B 

7D7^ [B] <0#Bgffi^f^^Cv^ CREF0^4 Off 

[0 10 2] WD7^ [A] Ol!S:g<7)*7^coy 
l<0*7A(0#ffiffl^rt^v^$iJjfll h 7>v^^y- 

20 £ 0 J/c. t77D7^ [A] <7)lSg<7)*7^0#BB 

g|(0*7^orn7^I«h7>y^^Qsi:li. * 
fL-ftL7- KOTR 1 A7)?gi^TV^ 0 

[B] OlS@^^7A^#?8J^rt^V^tlJ 

ih7>v^^oy-hSI % i3J:Cr2SB<7)*^^<7) 

WR0B«i^Tv^ o fit, t7^D7^ 
[B] OlSlO*7AorD7^a«h7>y^^Q 
soy-Mi, UJ:y f 2ggO*7AO#!Hffl^t^ 
30 v^Wlttl h7>y^^oy- hmffitwii, -tix-Fii7- 

k«wr i z&mmztix^Zo 

[0 10 3] t77n ^ [A] OE1Sffl4r-v/<v^ C 
mo, Cmi, Cm2, CMisO-ttL-rtLU^JSfjRSix 
/j»J»ffl h 7 >zSA*<D&y- MSC(t 7- Ki»W 
L 0 A, WL 1 A, WL 2 A, WL 1 5 A#g«S 

iitv^o ISW^d^ [B] OEffiffl^r^/N-v 
^Cmo, Cmi, Cm2, Cui5<D*ti*?tLlz&9mm 

ztitzmmm v y>i?A?<D&<r- hmeuti. 7- k 

*SWL 0B, WL1B, WL2B, WL 1 5 Bi*« 

40 gsjirv^o trrn-;^ [a] ttryn?^ 

[B] tOt*i:filL^fflLffl h7>y^^Q 
readO— ^ro^mffiUii. K^ffiLfflSagavL**, fife 

wO*jft?B»*ii5V>Tld:. R*ffiLffi»»SL*2jflffl 
ftiW^A7i,ft{:^Si:gaitv^ 0 B2 
0Hi5V^T, IB1f.ffl^-v/^v^ Cmo, Cmi, Cm2, 

9, m^&Lm h 7 Qread, 7D7^SKF7 

>y^^Qs, i3 J: V#flgffl * -v ^* v * ftUffll h 7 > 
50 ^li, nMOSFETT^fiitv^^ pMOSFE 
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w<om2<Dmm(owmiz&z*mmmft'?:it, m2o 

&BLxi3«J:tfBLx + l (DffllzMft'^E.ZtVljnt&m 
1 Z>c Z<Dtz*b, 1^7- VWLtfji 7Agi:rn 

[0 10 5] — LT, t7^D y ^ [A] <D\£v Y 10 
KiSWL 1 A^^i:eft^ 2&@<0# 7 

[A] O7-MSWR0A^J:cnVRl 
ASr. "1" tit, 2^10*7^^7707^ 
[A] 0#BS^^^y^>^$y^ h ^ tf7n 

£0 raBtt^. t77D7^ [B] 

"l w fcU 2Sg(7)*7AOT77D7^ [B] 07 
n^^iilRf 7>y7^Qsit>tt^ 0 
770 7^ [B] Ki&WR 1 Bo^li "0" ill" 20 

*o BP*>, 2S@0*7^0t77n7^ [B] 0#bs 
ffi*^->*©J®l h7 >v**0*£^Bftt>ts& 

Slii8 (a) C^L^aiJ&t'T'D y ?W$t \ 7 > 

«• "0" , ^;KJ^OWLA£ "i M fcU 2g@0* 

l^^li|U7 (a) ^^LM7 (c) tc^ L/c^ffl5[Hfi& 

t\ tmm* * * cut muzmmztitzmmm y 

•v s*zs? cut, k«jb**/<v* cvL<om 1 <Dnmz& 
* ^7c^m*»M^^^^ < t kMffiLtz^mm**^ 

# JRU8 * * / < v * C refO fj| 3 o \zmm^fitzY- 

^ URB L 1 £ J:tfB L 2 R!i:R*t& L/#§i£^mi± 
«rEPiDi-ii(XJ:v^ -fftfc*,. If y h&B L 1 * u 1 w 
tU lf7hiiSBL2i M 0 M tt^xlf, Efffl^tA- 

V* CMlt#RBffl^r^/^V^CREFP5U "1" OmJE£ 

[0106] :oti, tr * HftB L 0 - B L 1 i3 

jt/tr? h«B'L 2-BL3 ^tctms^n^D^n^ 

tf, 7- K&WR 1 -0" t 3g 

iO*7A(Ot77D7^ [B] orn^^ig^h^> 
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St Ltv^* 7AOiTO*7A(7)7n y y" SSiR h 7 

>vX^Qs«7i4r^OT\ If? FaueniDLfcm 
[0 10 7] i/c. t77o 7 ^ [B] (otzm-t^im 

»770 7^ [A] 0#flgffl**/<v* 
*»RU H1XI4H7 (a) 4v^LB7 (c) U^L 

fc*«Ei»-c, ieigffl**/<v* cut&mzmtiizti 

tz®mm h 7 >i?*9tf*7<DWi J &*%mt £ d i: life 
[0 10 8] ^^^0^2|IM?B»tc>S^*2g«:I£1i^ 

[0 10 9] El 2 3 (a) (i. j^-^U t^7n 7 * £tf 
1"¥MiaT% ffiB&^bO/j^H. @23 (b) Kisit^A 
-A f TIOV^^J; »9 kTm<D&*mi-o 12 3 

(a) HiSV^T. lSl^)*7AOn + V-VKl/>f 
>fS«2 8 1. 2 1 KiSWR OBtT, t77n 

[B] 0#fiBJH**/*v*fMffl] h 7 >v^^3&^jfi 
^iltv^o n + V-^/KW >a«2 8 1 ii, tfv 
FSBL 0^Og3fgBi: ItfcSitio n + V--X/ 
KP>f >ffi«2 1 #flBffl*-v^<*>^ CrefO«4 

^)tSt LT«f&1-^Tg|5mS6 6#«aSiirv>-6 0 
n + V-VKl/-f >^i*2 1 , 2 2t# , J-> 
, ;3>y-htStft57-K«WLlBi^ 7D<; 
^MF7>v^^Qsi«^iitv^ 0 l^#tc, 

n + V-*/ K W >ffi«2 2, 2 3 t* , Jy»j3>y 
-Mit^^7-K8WL0Btt% IBUffl^-v^^v 
^ CMoK3feyiJ»» ^ tL/c$Uffl)ffl h 7 > V ^ ^ ^WflE ^ tl 
tv^o ?^t: s n + V-X/Kl/>f >fl«2 3 f 24 
t7- K*WL 1 Btr, E*ffl^+/<5/^Cnitc3fe?fl 

/VU<<>ffij$,2 6 (m^-f) , 2 7t7-K8WL 

»J»ffl h7>vX^^M^iiTv^ 0 n + y-^/K 
l^f>IS«2 3, 2 5(lii> *Ett/B**'*->*C», 
Cm, Cm2, — f CmisO^I omSfc L< 1^211 
t LT^Sgi-^,TS15mS4 2, 4 3, 4 4^ftltS 
ftTV^. Sfcn + V-VKl/'f>W3 1, 32t 
sKU y'J 3 hm® 5 3 1 ttt^aiLffl h 7>v 

«3i, 3 2(i, 7- vmzw-fiizffi&ztix&t), m 

LmftWMV L Srifetv^o 2ggO*'7^^7 
d 7^ SiR F7>y^3'QsoOn + y-^/KU'f > 
ffllt2 8 2 ^ 3SiO*7AO#fl?J^^A-y^$l« 

h7>y^^Wn+V-VKl/>f >H«2 8 3 t «i« 
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tLX7X3y? [B] i:ov^RflL/:^ 

[A] tB»0««S:*LTV^. 

[01101023 (a) K^rf ^fjy-UO^ 
yrn 7 ^ [A] Xii-^^rn ? 9 [B] 1*1 -tJi-F 

y*Cno, Cm, Cm2, Cuis££TfZtih\z&9\} 

v^^Qread> #BUB Cref> is * tftWR/H 

t**fcEflt-fe^£l^O*«ltt 1 6 F2T$>&^> > 
^eU-t;Hil^7t«9 (4 + 1 6/n) F2ic£& 0 S?I2 

•55. 0 F20ffti:4rofc 0 

[0111] 123 ( b ) l±. H 2 3 (a) K^-t^PS 
H<7)B-B' *|fi]U?&o/jiBfffiBI"C**o H23 (b) 

Op^xiVn^lC, n + V-7/Kl/Oft2 
81, 21, 22, 23, 2 7 SrSlttv^o * L 
p^x;H 2^Sffioy- bSHfcROJii::. ^'Jv 
, j3>y-h«ffii4S7-K«WR0B f WR1B, 
WLOB, WL 1 B, WL2B, ... f WL 1 SB^^L 
TV^ 0 &i3. 123 (b) OWfffiEllcii. H^HiLffi 
h 5 >v^^QREAD«:ffi^-f *#y v'J n>^~ MS 
5 3 l oE«Rffl^BfB*>SmLTv^ 0 ::t\ d;H<b 

OaKJJ y'J h«ffiOft5b»9 W, T i , M 

o, C o ifc&VMiWS i 2, T i S i 

2, Mo Si 2, CoSi2fOH5i^IOv 1 Jt^ 

[0112] n + V-^/KUr/g«2 8 1, 2 1 fc 
9-KSWR0BiT\ fr/Dy? [B] <D#!BJB* 
t^y^tP h 7 >y^^«§titv^ 0 S/c, n 
+ V-VKl/>f>H«2 1, 2 2t7-K«WRlB 
£-C\ 7n 7 ^liR h 7 > y X ^ Q s i WStit^ 
*o n+V-^/Kl/'f>«*2 2, 2 3 t7-K»W 
L 0Bfc-C\ EHW**'^* Ci»K#FJ««**t*:WI 
»fflh7>y^^tfi)K?iitv^ 0 S<bK. n + V- 
KW >®J^ 2 3 , 2 4 t7-mWLlBtt, 
letlffi Cinlc*M««Siifc«l»ffl h ? > v 

n + V-*/ >««2 4 , 2 5 t7-K 

UWL 2BtT% K'lf.ffl^r-V/N w v^CM2Uii&^M^tt 
fcWHUUB h7>y**ri*, n + V-VKl/>f>a 
S26 (H**-?) , 2 7 k7- K8WL 1 5BtT\ 

B«ffl*^ * cin5uafewi»a*ftfc«i«iffl b ^ > 
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liSUiL4r^n + V-X/Kl/>f >S«3 1, 3 2 i tf? 
y v ij 3 h ®S 5 3 1 t X'Wi&ft Lffl h 7 > y * 

*QREAD**^Jfi£*iTv>4 0 7-KSWR0B, WRl 
B f WLOB, WL1B, W L 2 B , WL15B X 

#y y'J 3 MlS* 5 3 1 <0±UliBKfcR (S i O 

2K) , PSGI, BPSG1, a^kBt (S i 3N 
4 K) 1 OVHiKlkKl 3**J&J*S*U i 

0*10«Bft»Rl3 0±i:, #J!PJB* C 

io #f£1gJB* Cmo, Cm, Cm2, Cm3, — . C 

ms<Dm i ^m® fc l < 2 <om® t Lxmz-rz>T 

SBmffi4 2, 4 3, — , 4 4 iWS^tv^ e TSCm 
t6 6, 4 2, 4 3, 4 4li> *1 OJfHiSfeltR 1 
3^\zWL^hftfz^y 9 9 h*-^SrS*j&trJ: ^ CI 
J&ZtitzxZ'jr 9 b-fy^S 3, 7 3, 7 5fcJ:&, n 
+ KW >fg« 2 1 , 2 3, 2 5 tjfiLtv^ 

l*J:i/>o TSCm®6 6 l±<MRffl**>*-> * Cref<0^3 
20 o«*i:LT«flBU T^m@4 2 JiK«JB**'<y* 
CmoCO^ 2 J: tTBttffl * * CmOSfc 1 O 

y ^ Cmh^^2 <0mSi3i^fG1tffl^r-v^ o y ^ Cmi5<0 
^1 (7)fgi: LT^tgi-^c ^LT> r<^TgBm®4 
2, 4 3, 4 4 011Z, Ba'JffftflEOBSTO 
»R*0»»«#:}»BI5 1 , 5 2, 5 3 «U 

/^-->^-rttl^J:v^ £ fz, #Sgffl*-v^<y^C 
30 REFOTSBm@ 6 6 C0±tCli> #»K#»R 5 5 *JBflt 

»R5 5 *-JB*i-*Ltf«kv^ 0 4i3. #SBffl^-v^y ^ C 
#&R5 5, 5MB*#9R5 1 , 5 2, 5 3 «M 

ztix^K^mi (ommmmmi 3<o±\z&, mtm 
(s i o 2 R) mfrb%2>%2<nmr$&mmi 4am& 

5, 6 1, 6 2, 6 3^BJS*tLTV^ 0 

6 5ti. #BSffl*^^<y 9 Cref0^4 (OW&t L"C«S 

i<DmmtLxmzir2> 0 ±8ti6 2B, tmm** 

9 Cm<om2 <DW&& £U r U$tm**'*z'9 Cit2<0 

m i <ow&t Lxwufe-tZo ±gcmffi6 3(i. mw.m* 

*r/<i/9 Cm$<om2<Dm&t Lxm%-fz>o ±gBm® 

6 5, 6 1, 6 2. - f 6 3<i> *1 O^P^ffi^Rl 3 
*J:U f *2 0«RI«ft«Rl 4 ^Kil LTI^tt <b iifc n > 

7^8 2, 7 2, 7 4, 7 7i:i0, n+V-VKl/ 
^f>««2 8 1, 2 2, 2 4, 2 7 «8Lt^ 
50 & 0 :ftW3>^^7^8 2, 7 2, 7 4, 7 7 
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li. Jltl *>• UKitlt 1 3 « J: CTIIt 2 «>• nibKK 1 4 

m^mtm h5>S***QRM>0#V vU hit 
«OK»»5 3 1 i»»LTv*& 0 ±«ttffi6 5, 6 
1, 6 2,-, 6 3 0±i:ii, KttR (S i O2K) « 
3 OJBIIM6l*Rl 5 :^30 

imiii 5o±tcti, if mi 6«s^ntv^ 
&<> try k*» 1 6 t±^m®6 5im3(ommmmm 1 

i:tf7Hl60±t:ii, KffcR <S i O2R) . PS 
GR, BPSGI, SHfcR (S i 3N4I) , *&v>li 

[01 13] 123 (a) Izm-t^Wmztt&LtzlSiW 
12-^**18 2 3 (b) H^i-J: -5 *0g&«*tw J: * 

7w o 

[0114] (ft 3 <0%m<OW^m) H 2 4 14, #3S9§C9 

ft*SU SI 2 5l±HfflHtt**Afc#*#Btt*««> 
±MB»*#imcssi-H-c*4o «3^Si:ff«# 

L h^ >v^^?r4 , ^CLT21i0^y^n y ^ (cfl^ 
[0 1 15] EI 2 4 IZ&irX 0 \Z, $P^(Og3Sli 

»i:*4f*#E«6Ili, fi^««*ftfctt»1i<0E 
18fli*ir'<v*CM0, Cm, Cm2, Cm3, — , C 
Misi:^ i^Sttffi^t/^^ Cmo, Chi, Cm2, 

cm3, cui5<n*ft?tii,zmmmztitzmwm h 

^V^CM15lCSML^#flB^;Vt, #JH*/w::»«L 

read£, E«*^^x->ollB*(OJBffitcfi:ai-«)E« 

>H #flBffl*^/<v^ CREFt#raffl*^^*v^W 
»h7> 9 t 0ft8IBK*b * & • #EflUB * * 
->^Cmo, Cm, Cm2, Cm3, — , Cuisli* Zti^ti 
81^11, :<?)S1 om«lcWfS]LTES$tL/cm2 

[0 1161 #ffi/H*-*'<v*CREFl±. EHJH 
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is j3«tu^*i<bofg3, $&4<omwz9iititzmn j » 

'J^^ttCEtLTv^^ FIG. 2 4 Tli-tO-? 
W7d^ [A] tU40, Wd-^ [B] 

W77n7^ [A] <^7n7^MF7>v^^ 

n7^IKh7>vX^Q S li, t'7 M£B L 0 USffi 
Sixrv^o |W|#H. 2gg0*7^W/7O7^ 

[A] 0-rn^^3|JRh7>v^^Qs. ^3<tLK2Sg 
(0*7^Ot^D7^ [B] orn^IKh7>v 
**Qsl±** HSBL 1 lzmffiZtiX\,*Z> 0 Zhiz^ 
3S@^J:{f4SI<7)*7A(7), ^2oorny^aiR 
h7>vX*Qsli> frti^tiV v h&B L 2 is J: ire 
y h^B L 3 K««c"£#lTV*£ 0 tr^D 7 * [A] <D 
7v h y > Qs^E«-t>^^*«S*tT 

20 v>^v^<7)±ttli K7 ^ 7gD L ai:, n 7 ^ 

[B] 07n 7 h 7 >v ^ ^ Q s^Eft-t^CS 

[0 117] f/yn^ [A] OEflEffl C 
mo, Cm, Cm2, — f Cm5^-tix-rnn^yiJ«fic*it 

L0A, WL 1 A, WL2A, WL 1 5 A^«a* 
Mv^o |i|ii:tyyn7^ [B] OEiffl^rt^v 
*Cmo, Cm, Cm2, CMisO*ft^ftK^J«R 
30 SftfcftlJfflJJB h y > iSX9<D&Y- 9- K 

itftWL 0B, WL1B, WL2B, WL 1 5 B^g 

S^nrv>^ 0 t^n^ [A] o#bbjb 

ftllfW h 7 > * co<5r*- MSUli, 7- K*WRA# 
^y^n>y^ [B] ^#BR/8*ir'<v*IWfip 
h7>y^^<oy-htffii:ii, 7-K«WRB#g« 
SftTV^e lg|i:3S@(7)*7^0l^ffiLffif7 

avL*«. tt^±t«i:iiH*asmjMSLAifi 

SS£*iTv*&o — 2SB^4SI^*7A(7)i^ai 
40 Lfflh7 > v * * QreadAco— ^Oi^ffilcii, R^U) 

v^Cmo, Cm, Cm2, Cm3, Cm5^ti-PtiH3£ 

yy»«sftfc«i»ffl Yy>vx*. m*&Lm Yy>v 

^^QreadA, QreadB x y ?miRhy>i?A? Q 
OSFETX-mZftX^Z>-t)K pMOSFETtffiit 

[0118] 126 izit, *ftw<omz%ffi&m\z&z> 
50 *mmmMWL<om^& l/» * a* •> - ^ ^ > ^ t ^ 
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[0 119] Sfc, Wd-;^ [A] <GfE«-fe>i'£g 
K-T^t [B] <D&mm**'*i/9t: w 

8KU *yroy> [B] OEfHr^«r«K-t4iS 

wrro'^ [a] (o^mm**'*^* zmtR-tZo 

[0 12 0] $3HftiStli2WK7^7tDLA 
* J: If D L B OH tcSE Sr * - 1 £ Z> Ot\ 

HKM tc ± vc^SJE £ -fe ^ cepinr- § * t v> ? *!) 

[0121] H2 4 u^i-EttflUa^ijv^r, 

trrn-;^ [A] ftOBLl tWLlA^SMg 

hf? hi&B L 1 £ M 1 " i: U t77n ? y~ [A] is X 20 
Vtrrny^ [B] 0707^1«h7>y^^Qs 
**H*>Hi-& 0 7-KitlWRAi " 1 " t 

L> trrnyjr [A] <3#ffiJB* Cref£S 
*R1"*o ^-Lt, trrn^ [A] OTLIA^?: 
"0" <ht> ^fLfiWOTLA^* "l" b*tti\22 
&B<D*7 J* <DtZW.* & Cm&M&X % 2> o E 
H-te^CMifcWRLfcttSR-C. 2$(7)K7^iDLA 
is J: D L B o Kl iz IE * £P#n-r ittf Wtfr U L ffi * S 

[0 12 2] El 2 7 (a) i4. > -=6 'J -fe )V~f u y ? %7jk 30 
i"^pffil2ir% ffi*&lt<Dtztb\Z^ 127 (b) OA-A' 

J: 19 t>T/I<7)^£^1-o 12 7 (a) Kisv* 
T. n + V-^/KU^>S«3 2 1, 2 2 t#'Jy'J 

3 3 1 t77n 7 * [B] 07 + d 
y ?m$l Y 7 Vv^^Qs^fltffi^tLTv^o n + V- 

KW >IB«3 2 1 14. K7>f rtttOjSMffli: L 
tUjgtio Sfcfc, n+V-^/Kl/>f>II142 2, 
2 3i>f U v'J n h t 4 £ 7 - KttW LOB 

fcT% trrn-^ [B] ^ESl^t^y^ CmoK& 

HlStt sftfcftijfWJB h?>v* *xtv>& 0 $ 40 

^btc> n + V-7/Kl/^f>fI«2 3, 2 4 t7-K« 

KMF7>v^^^ n + V-^/Kl/>f>Sji2 

4 , 25t7- KSWL 2B^T\ KttJB**/<v* C 
iB^^JSa^itfcWftlfflh^Vy^^^ n + V 
-*/KW >«*2 6 (H*»*tr) , 3 2 2 ^7- 

KUWL 1 5BtT% E*fll**'<v*CM5i::#WS 
«E$ix/:W»ffl h 9>y*****3BjS&iiTv*&o n + V 

Ku-f >fS«2 3 f 2 5C(i, &Efl£JB**'<v 
*Cmo, Cmi, CM2, CM3, — , C 1115*3* 1 OtSt 50 
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L< ii^2m®^ LT^t£1-*TTOIl4 2, 4 3, 

4 4 #»«8ftTv»4 8 -t-LT. n + V-VKl/ 
-f >ffii$L 322, 3 2 3 t7- K»W R B t #BSffl 

* + Av^W«l h 7 >V7s9i)m$L$flX^Z>o ttzn 
+ V-*/ K U>f >®«3 2 4 , 3 2 5 t# , JyVa> 
^-HS3 3 2fcTtt*fflLfflh9>v**QRM** 
»J«**tTV*4 0 n + V-*/ KW >ffii$L3 2 5 \Zlt 

m&th LffltSiftv L^ss^itTv^o #y -> y 3 > 

y-hm@3 3 4(i. 2&§0*?*<&H*ffiUB** 
y'J^>y- Mg3 3 3i^ 28@W*7AOyn7 

* sir F7> * q S # y v y 3 h 3 

35li> 3SSO*7A(7)7D7^MF7>y^^Q 
sK. ^'Jy'j3>y-Hi3 3 7li, 4SIO^i7 

tr-Tn-^ [A] ICo^ttHStiio 
[0 12 3] 12 7 (a) CSfJ:^:, liW/y 
n-^ [B] |*| tc. -tii'ffirnv^HRh^^y^^ 
Qs. nfOEttl^ir^y^ Cmo, Cmi, Cm2, 
Cm3, Cms&XVZtibizmmWtZtifznme) 
IW«F7>yX^, ll^ttSL h ^ >v^^Q Bread, 

«ii2 2 F2-c*s**fe. >-=ey -fe;ni@^*9 (4 + 2 

2/n) F2^Sr* 0 « 3 OHJfe<OJB^TMi54SI^^ 
•V/n'v^ t LX 2 Op C/ciii2(7)Sa»iW4 t 
(^S-ttfflL/:/:*, 1 6««5E1Hr^*ltyiJ^«ttLT 
i>3cfc\zm'Z't Z> Z tiFfrfr^tzo L/:^ot, Iffl^ 

5. 4 F260^yitc^o/co 
[0 12 4] U2 7 (b) 14. B12 7 (a) IC^i-^r 
[B] 0?ia<7)B-B' yj[o]U?&o^:»f®ll 
T*4o H2 7 (b) iZTjk-tX 7 IZ, *%W<Dm3mt& 

x>H2*JBjSL, :Op»)xJH 20*Ii:, n + V 
-VKl/^>««3 2 1, 2 2, 2 3,--, 3 2 2, 
3 2 3 tRIttv^o -?-L-C. p>>iJH2 0Sloy 
-FM^±i:, ^'Jy^yy-Mi3 3 K 7 
-KjSWLOB, WL1B, WL2B, WL1 
5B, i3 «t J y U 3 > Mi 3 3 2 ITV^ 
&o n + V-VKl/^ >ffit&3 2 1 UgfScL 

K9^y*SDLB*«jRHuaffi*l6]U#ffiLTv> 

[0125] n + V-VKH>«i43 2 1, 2 2 t 
#y y y 3 bm«3 3 1 -/o Y 7 

>y^^Qs«$ittv^c 4/c> n + V-X/K 
U ^ 2 2, 2 3 t 7 - KfilW LOBit, E«ffl 

* ^ > ^ ciiouaEyyfttt s ft/cftijfai h ^ > v ^ ^ # 

3, 2 4 t 7 - KiSWL 1 Bits Eftffl^t^y^C 
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>m&2 4, 2 5 t7-K»WL2Btt\ IE 
#JB * * >> < -> * C M2 tt S ft WW JB h 9 > 5* * 

n + V-7/Kl/>f>Sa2 6 (BBS** 
r) , 3 2 2 t7-K»WL15Btt, E«ffl**'< 

SftTV>& 0 -f-LT. n + V-7/Kl/^>g«3 2 
2, 3 2 3 t 7- KKWRBtt, # SSffl ^ ^ v ^> ^ «J 
» h y >v**ri*?Kj£$ftTv>& 0 SfcB-B' >5FS]<7) 

Kl"f >ffi«3 2 4, 3 2 5 (112 7 (a) #flSJ £ # 

y ->'j3>^ hm«3 3 2 fc-cH^auB h^>v* 

3K 7- K«WL OB, WL1B, WL2B, w 
L15B, WRB, tfy) yij ayy^ hm®3 3 2 0± 
KHMikK (S i 0 2 R) ^^^^SlOiKffiil 

1 3 tfMtii s ft, z<omi<omm&mmi 3^±tc. e 

tt/B**/<2/* Cmo, Cm, Cm2, Cm3, CmisO 
ft 1 comS t> L < li^2 0tgt LT«SH-&TSHR« 
4 2, 4 3, 4 4, &I&m**'<i'9 CrefOIM 20 
omffii: LT*|&i-£T»ttlE3 5 1 **JBJ*£*vCv> 
&o TSBm® 4 2, 4 3, — , 4 4, 3 5 1 (4. ft 1 CD 

ditr J:?KJgJfi3ftrt:=i>** Y-fvVl 3, 75, 3 
-4 2i:J:^ n+V-7/Kl/>f>IM2 3 t 25, 
— . 3 2 3 i8«Ltv^ 0 sibf:, TOTS3 5 1 
14, ftl <0»H*6IRRl 3 *»«LTKtt<bftfc3>* 
^^7^3 4 3 *^LT, m^&Lm Y y >zSX9Q 
READOtf'J v'J n MS3 3 2 t»8LTv^ 0 

£ft$>0=7>*^ h7 p 7^(4. K-^'Jy'j3>, 30 

Ta5m«4 2i4, f£itffl^^/N°v^ cmoo® i <om 

•t&o T«MEffi4 3l4. Ett/B**'<v* CieOftl o 
WS^^VEftffl^-v^v^ CioOJS2 0«S4: LT«£ 
ST***, -Tffl«S4 4 14. E«Jfl**'<->* CmuO 
* 1 ^Igisi^Efi^tAy^ CMi5<Oft2 cofS 
t L"C«t6i-^, 0 ^LT, Z(DTUmm4 2, 4 3, 
— , 4 4 0±C, B^O»R«#:SR5 1 , 5 2, — , 

CKEFOTSMtffi3 5 1 <0±(C(4. Hfffmffc 
»R3 5 2 «r?£/£-f ftlf4v\, #JEffl* 
CREFffl01!tfgmteSR3 5 2 0ft£><Hi, ttdV^JV 
««r«ffli-^c:i:fe-c** 0 5*»m#»BS5 1 P 5 2, 

5 3, * J: cmr»*#WR 3 5 2 OJBj££ftT^£ 
^•lOlBMRi 3 0±tci4, RftR (S i O 

2R) «^&^&«2osn«fKRi 4**jgj£s*u r 

0*2 0«Wj»»Ri 4 0±JZJ4. ±g^mS3 7 2, 6 
2, 3 5 3 ftTv** 0 ±S51ffi3 7 2ii, 

l^M*\J*i/9Cw<?>&2<OW&t Lxqm-fbo ± so 
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SBm®6 2(4, Ettflj**/<v*CmOft 1 o«ffi£J: 

-±»*E3 5 3 14, E«ffl**/<*>*Ciii50i&lo 
l;ffiJ3«ttf#Mffl Cm<om3<on&t It 

$f£-f&o ±SBm®3 7 2, 6 2,-, 3 5 3J4, fti 

(ommmmmi 3&zzFm2<Dmm&mmi 4 

tL7^nv^^hy^^72, 74, 34 1U4*), n + 
V-VKM>«2 2, 2 4, 3 2 2 tg«L 
TV>4„ :*l5>^3>^^h^7^7 2, 7 4, 3 4 1 
(4. K-y^'Jy^V, Mt&&JH*ftlt£&KO 
'>V^^ K*-C«jfti-*tlXJ:^ 0 SMC, ±§BSffi3 7 
2, 6 2, 3 5 3 , «*mLa;0«8S LB, isj:^ 
K*ffiLa»«S LAo±H(4, RftR (S i 0 2 R) 
*ri^4&»3 0«ra«»Rl 5ri*JfcJfi3ft. -<Dft3 
OJBBi|fei»Ri 5 0_btci4, tfy hi»**JfcjS;SftTv> 

IMbR (S i O2R) , PSG1, BPSGR, AIM 

(S i 3N4I) , *>*v»ii#y >f ^ KI^^n*^ v 

^oiatt^D-^ [B] i:ov>TRWL/;#t 

[0126] (ft 4 ^JfeW 11 2 8 14, *^§§Oft 4 O 

#E**«0±9!«^0|gl»fl|ja;S:^-j-HT**o 112 
8 tl^1"4 ^ tc, ^%WOft4HJfe5fF^C«^if£.^ia 
1t^Si4, il^I^n/:MiOlKfflMOS h7> 
v^^Qmo, Qmi, QM2, QM3, — f QM15^, Ztib 

mmm h y > >* ^ ^ o*a±«*if s 

C0ie'»ffl3^em^^r^^ 0 > Cmo, Chi. Cm2, Cm3, 
Cmsfc^fei&NANDSffilS-fe^yOt, 

mHt-S^L^#flSffl^r^/<v^ Cref£, Mi^ffi h 7 

> v ^ ^ q mo t mmm * * * * v ^ c ref t t * 

fl^th Lffl h y yVTs 5 Qread^s ^ h V-V J — KN 

[0 1 2 7] *E«JB* + '*->*Ciio. cm, Cm2, C 
M3, — f CMi5i4, ^rti^tiMiRm Y y 

ft fc» 1 <o«8, -oft 1 
LTIiM^ft, h*ffiu*«$ftfc»20*tt. 
i34^Cft^o^l, »2 0tIi:»[J<it5|gt#i| 

^Cref(4, ^H/-yV-KNsUSJILf:f3(0l 
ffi. ^<7)«3 0«ffiiiWr63L-CK«$ft, yu-F^ffi 
PLi:gt^ii/:f 4<7)fi, is J: Z/C:ft^oft 3 . ft 
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4 0>Umiz&*tlt:mK#9&t*&1t <t^§LT 

J/-, R / WMiM h 7 > y ^ ^ Qr^O-^O 
±*fili* h I/-yV- KNstw, «0±fl(ib*7 

[0 12 8] *LTi«!)NANDfiEtH:^J4:tlft« 

ny* [A] . &\z*T77X3y? [B] > <D2m<0^zf 

[A] HT2o, t^n7^ [B] £LT2ocoft 
4 o^i:^LTv^o 

[0 12 9] tryn 7 ^ [A] <0X#UB h^Vv** 
Qmo, Qmi, Qm2, Qm3, — , Qms<D&V- YW.&IZ 
14, 7-KSWL0A, WL1A, WL2A, WL 

3 a, wl i 5 a^^£*x-c^£ 0 raain, *y 

7nr^ [B] oa«?ffl K7>y^^QMo, Qmi, 
Qm2, Qm3, — , Qms<D&r- MCI*, 7-K«WL 
0B, WL1B, WL2B, WL3B, W L 1 5 B 

[0130] 02 9 Klia2EKOff«H**i-o 
707^ [A] O#7-KiBWL0A, WL 1 A, WL 
2 A, WL 3 A, — , WL 1 5 Ali. u-t^-^A 
iZ, t^n-;^ [B] <D&7- KUWL 0 B, WL1 
B, WL2B, WL 3 B, WL1 5Bli, n-fn 
-^BK. #fcf v URB L 0, B L 1 , — Af3 

[0131] El 2 8i3ct^lI2 9 ll^-f J&K£>v> 
tyyn^ [A] ftOBLx (x = 0, 1) tW 
L y A (y = 0, 1, 2, — f 1 5) 
^fM^IBIS-fe^^S^i-^tlti. WLOA^tWLyA 

St07-Kai^r "i (/Wi^AO " ^ltQmo 

-KftWLy+lAi "0 (n-l^;U) " t LTJ1« 
ffl h7 yV** Qmy + 1 **7\Z L, mte— 5g (ffllit 
tfl/VcC) <D~?U— FUPL IC^L"C> BLxi:l 

[B] l*)C0BLx (x = 0, 1) tWLyB (y = 0, 
1, 2, 15) ^*T-^$tL^>^fMO|fi1S-t:;v?r 
iHR-T^Uii, WL0B3&^WLyBJtO7-KSi 
£T "1 (A>fl/^l/) " £ LTQM0^<bQMy£T<7>31 
IRif^^y^^^t^TtX:, 7-KHWLy+l 

B£ "0 (n-i^no - t LtiKffl b v>v**q 

my+l^t7CU ^ V G ) <D 
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[0 13 2] EI 3 Otcii, r"/'Jft->lfflR*HiL 

ffi L^zUcfc^TIi, WL 0 A^i^WL y Af T% 
LtiWL OBtJ^WL y B jT'Sra^f^flJU. R/W 
SWfflf7>v^^Q^t>t:L, 

ioxty^ft-y^ff^^o -fOft, R/WSUffllffl h 
io yyy**Qw**7lzL, WLOA^tWLyAJ 
-C4rv>L(iWL OB^^bWL y BST-SrS^L^^. IE 
mJ±£*Dx.£- fcKJ »K ElSffl* CMyKltK 

[0 13 3] %mm**'*^? CuylZft1r2 > m& 

2-f> R/WftlJfflUB h7>v^^QivwiSr^>lc 
U Iff h*BLfc»S&**ffi«:6PiDU WLOA^ 
ibWL yAitft^LliWL OB^^WLyBiTta 

i)x E*JB**/<S/*CiiyKtt«*ff* 

20 [0 13 4] S3 1 (a) l±. *$£W}<D$Z4$kM : JfZm<V 

jl^-t <-r&£#>c i3 1 (b) izTF-rwi 

ffimiZteftZ A- A' ^l^^vJ: *9 feT^^^^^"to 
Vf y HRU«tt*tt/- 1 l^^n ? ^[*I^> 1 6 HO IE 

* Qread. ft J: tfffllfflffl F7> * Qr/w**-&2 *l 

fc*) (4 + 2 6/3 2 ) F2U«r*o *lllfc3F^TJi» 
ftm#*^v? i: LT2 0/i C/cm2(7)S§M^ 
30 KFOto«rffifflLfcfc*. 3 21i^E« ±JHVMlzm 

mLXi>&fc\ f zW)ftir2>zttffrfr<>tzo L^ot, 

[0 13 5] 13 1 (b) M\ H3 1 ( a ) O^p 

\z* nM0SIOh7>y^^^f)M^iitv^ o # 
SiRffl h 7 y 9 J7s9 Qmo, Qmi, Qm2, Qm3, Q 
M5^±*S«i*^«iT»«ffiLE. ±«*«TEiJJ: 
Xf&Mnwmfrhteb**'^* Cmo, Cm, Cm2, C 
M3, Cm5*^ffi*tLTv^ 0 NAND-fe^ 
40 > y ?yo^gBOS^ffl h7> ^ Qmo<^ <> *) 1 

±m® ± \z \t % mmz &mm ^^^9c ref**jb« ^ 

[0136] (ft 5 H32I1, 5 

tlT'i^c 1213 2 tl^-T J: d ^WOftSHtfiJB 

!Ku«&#**E«*«ii, mmmztitzm&mom 

so jRfflMO S h 7 yVTs 9 Qmo, Qmi, Qm2, Qm3, — , 
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mi, Cm2, Cm3, — f CMi5£ri*fc4:<&NANDl!Ktt 

-twit. zmm±frm<vmuiziZLW-fz>miRm 
ref t > m^Kmy^yvx^Qmt^m^^^^^c 

X h V- yj- KNsCSIL/:2iOR/WSl«ffl h 
[0 1 3 7] ^fSSffl^-v^v* Cmo, Cm, Cm2, C 

M3, cmi5J*> *fi-r*ia«/B h 7 >v**o#a 

&o f&l OR/WfMWB h^>v**QR/wiO- 

if9F«BLi:sas*itv>4 0 m2<DR/wmmmy 

[0 13 8] iONANDSEtt-t^Jiasa^h 1 ; 

REF, Sc^ttl Lffl h =7 >V7s 9 QREAD. * XXf 2 fO R 30 

/vmmm h 7 > 9 On/mis X XfQwitp-kt L 
"C, SW^d^ [A] , £i:f/7n7^ 
[B] . <T> 2lOt77n 7 ^ twglJtLTV^o 0 3 2 T 

-7 ^ [a] HT2o, 
[B] i:LT2oOft4o^it^Ltv^ 0 
[0 1 3 9] t^yo ? ^ [A] OMffl h 7>V7s9 
Qmo, Qmi, Qm2, Qm3, Qmb<V&Y— hW&lz 
ii> 7-mWLOA, WL1A, WL2A, WL 
3A, WL 1 5A*«»a$jitv^o ^7" 
yny^ [b] OjlWJB h ^ > v * * Qmo, Qui, <o 
Qm2, Qm3, Qms(D&r- hnmzii^ 7- KIR 
WL0B, WL1B, WL2B, WL3B, WL1 

AjfcliSLB#SttSiiTv^ 0 *^*'J-t^7o-; 

- K»R L i £J:tfR L 2**««c$*l"Cv*&o FIG. 

3 2 lc£i*T, SWffl h 7 >v**Qmo, Qui, Qm2, ™ 
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Qm3, Qmi5, Wtfrtti Lffl h y > 9 Qread. is 
J: V 2 10 (O R /Wfljflfl h ^ > v * 9 Qr/w]£ J: z/Q 
R/W2ii, nMOSFETT^Jiitv^^ pMOSF 
E T X'MJ&I- ZZt1>*I1fe?Z>2> 0 
[0 14 0] 13 3 fctt. «ai!»^Sagl*'*i"o ^ 
y 9 [A] 0#7- KSWL 0 A, WL 1 A , W 
L 2 a, WL 3 A, WLi5A|i N d-^-^A 
^t^n-;^ [B] 0#7- K&WL 0 B, WL 
IB, WL2B, W L 3 B , WL 1 5B|in-fn 
-VBIZ, 7 f*£B L 0, B L 1 , li*7Af 

[0141] 1H3 2 is i 3 3 \zffi1rW& i fctiL\z&\,* 
T, trrny^ [A] rtOBLx (x = 0 , 1) <hW 
LyA( y = o, 1, 2, 1 5) O^ftT^Sii* 

iW7-Kg?:K "1 " k LTQmo 

-KJftWLy + lAfc H o (n-U-^;i/) " t LXMR 
x.tfl/2Vc) ^1/- h»P L CWLT, BLxtc 

m it i j d x. ^> c: k t it j£ * n * o 

[0 14 2] U3 4 tC(i^ibtc r^U-f-^-vgc^aJL 

^mJH. SI2 OR/WSUffll^ h7>v^^Qi^w2*r^> 

>^ CREFi3j:O f ig4^'t^-t^O#mlOWL 0A^t>w 
Ly-lAJt, UiWL OBtf^WL y- 1 B£ 

W$Mfflh7>v^^Q^^7t:L^ WLyA^v^ 
LWLyB^Ji^-t^-i:tij;>) x IBUffl^^yfy^C 

t:t>^tit> WLOAfribWLy-l'Ait, ^v^L 
liWL 0 Bfr t,WL y - 1 BJ TtJIKfio Lfc^o 

[0 14 3] El 3 5 (a) ii, SHiftJBJRO 

fiit\ ^i-<i-&7t«6u. 135 (b) ica^i-wf 

BEIlc^it^ A~ A' ^> X y) fcT^^^4-^i" 0 

■fe^SrJto-fr^n 7 ^^2 IS, SJ^fflL h^>v^^ 
Qread, 45J:U f 21HOR/W»J«fflOh7>y^^Q 

F2 % 7n 7 ^ t> OlB«-t:^Ja^O®«li 2 2 F2r- 
$>2>frb, >*U-fe^ (4 + 22/16) F 

mF/c m2£7)§|^^ ^o^JKoSSv^t OS-fig 
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&l~W*VFtZ>Z.bWftfr*t:o L/:^t, UBS*: 9 
5. 4F20tat:io/: 0 

[0144] 4 tz, 11135 (b) liH 3 5 (a) <£>¥ffi 

nMOSSOh7>v^^^t>M?fttv^o # 
h ^ Vv^Qmo, Qmi, Qm2, Qm3, Q 
Mi50±mS^iw(iTSfl;ffiLE, ±§BmSTEi3j: 

OfcaieS/B^^v^Ciio, Cm, C 

M2, CM3, CM15**J£j£$ftTV>& 0 Sfc, NAN 

Sit * *i * y oiftwiBT § /Co 

[0 14 5] (fB6 9Ufe^S) 113 6 (a) fcv>L 
(d) 11, *»W^»6ltiSJB»^«aCh a i nSf 

i#BWloig»«ai(fBHr*io ^mtcis^ 

ttttffiffcJI. 3 (15tt^H#*&«SR, 4li**-h»fb 
ML 5li7-K*L 6t±JMSAS i ibf^*->«r^j*« 
/f, 7, 8, 9ll*fe£iM, 1 1 J3 Itfl 5 
JR. 1 2 HTSBm@> 1 3 (iflVfrVR, 1 4 «i±8B« 
ffi. 2 3l±l*IffiE«. 2 4 litf-f T-/7^"C**o 
[0146] Sr, i36 (a) H&^Tll, gt£Q<OI 

gi:J: 13 *;i/<a Lfclfe* # 

*Sb b bS ii60Mxf^ytMI^7^v\ Ifc^ 

mmmmm (cut) m^x^ow-mtLtztz^x-i) 

Jgl^fflWco S i iSiO^gCR I 

31 U lmTor rOEiOSiH 4 ^tKt-tL 
Tj)Dx./c0. 1 mTo r rOA s H3#*=M£fflLT7 

[0 14 7] 136 (b) U^-T «t 3 IC. 

S iJH6tcCMP (Chemical and Mechanical Polish in 

g) i:mx2Lttz§tM<DmmmiJfsi*)f&<tzit>, y^it 

*mm5iZtiimLfz^v*>y<D&, ;<VT*9)V\ 1 
t LTSStt^^^ ^ffiCJ: 0 6 0 OCtT i N £ffiJI 
U ?I^^^TSCm® 1 2 t UX^^SCJ: HO 
OttS r T i O3 (S ROfcJa»»ft*i-&) R£®S 
L> ?IIIlBaT i O3 (£IT\ BTOt £ ) 

1 3 Affile J: *) 6 0 0"CT-4 0 n 

mOiSCML §±g|SmSl 4 £ 

*ffi*w J: V) 6 0 OtTS r T i O3 (S R O ££L»H&& 
+ *) RSrWSU ?ll«l^iJ7>^;H 5UT5 

Ett^^-^ffiCJ: HOOttTi wzmmLfztz 

*>T*>& 0 #g B B B S iJB6<D±Uli, A'J7 

> * )i> 1 1 , rams 1 2 , si is «#&r 1 3 , ±SBm 



46 

[0148] il 3 6 ( c ) UK? X 0 gt*DO 

VyjTyy 4 I E (Reactive Ion Etching) 

mzx 0, ^'J7>^m 1 , Tscme 1 2. aet# 
113, ±ummi 4. m'jt^^h 5. ijitrjutt 

b b bS i m 6W-^>nffo/: 0 TEOSSr 

U3>««R7<:3>7*--7^UjaRL. 
^V^HJ: + v^O««R«R*«*L fee * 
10 U.CVD (Chemical Vapour Deposition) fttCfcl)* 
>^Xx> (W) frhtthV* T-7y?2 4 

mzx *)w-mti:'iTi?zo 

[0 14 9] 036 (d) \Z7F"?& n \Z^ 

*mz± 0W*&ft-6rt«|SE*2 3 Sr»J0£U bhedov 
V^T^-f-fcJLFR I EttCJ: »)> SftSI«#Rl 3. 

1 4 , /<U T * * )\>\ 5. is J:U f rt»E«l2 3 
(Dst? Vkftofzo &\,ZTY.OS*WL¥t1f* t L 

T«fflLfc^XvCVDSi:J: 0 SMbv V =* >*6»R 
20 8£S£>&*, rt»E«2 3t^F7^-i:Uffl^ 
CMPfttci: *}3pffl^b*1r ftofco Sf>i:iB«»R9 

[0 15 0] iOiTilgtftSU:^ X«ia»fS6 
«K.fc »)R*tt*:«36Lfci:C*. TiN^'JTl, S 
ROIII, BTOBlftit^ttf (0 0 1) Jfit: 

TOm<ommJift(Ofe?-7E%Li*0. 4 3 4 nm^l< 
#^tv^: 0 J/c. «*Lfc5llR«#»R*ir/<^^^ 
»«»tt*R36LfckC*, ?$S^®ai: LT0. 42 

[0151] («7Hife®IK) 113 7 (a) fcv>L 

(c) ioct ^m3 s (d) (e) i±, *$tw<om7$km 

«lt:§^Cha i na*2g#ffi«^M^Xg®tI^Bf 
IltWo ^1 (i» 1 *KS!*3H**«. 2(1^2 
itIM«IW> 5(17- KifcSL 6ii#^ B B H Si^ 
fny^^fi, 7, 8, 9, lOltmffcWk, 11 
tiTaS^* 1 ; T&RR, 1 2 liTSlS, 1 3 
R. 1.4l±±»*ffi, 1 5Ji±ffl^< 1 ; T^JRR, 2 0li 
40 2 1li#IS B B a Siffi5ffl;-K, 2 211 

^•v/N'v^On >^ ^ hSB. 2 3 lirt»fijBit*&o 
[0152] if, S37 (a) i:*ti^:, »l« 
miSOS i ( 1 0 0) £4£ 1 coRffitlS^ 0. l^mg 

OfrJMtLfc*. TS^'JTiM 1 1 t Ltllf 1 0 
n mO (T i , A 1 ) N, TSRmffi 1 2 t LTlf 2 0 
nmOSROt fttSSJK 6 0 0 tt R F * & VMi D C 

as*? ?m\zx ^^^tcms-f i:a«Ltxt^^y 
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* h LtCMPftifCJ: «9¥ffl<tL^o 

I¥£ 2 0 nmCOB a T i ISflSl 4 t Lt 

f^20nm^)SROl, £ <b K±«'*y T^JgJi 1 5 
t LXmm 1 0 nmtf) (T i , A 1 ) N *«iSK 6 

Sfi:aiLTxt>+y t; ^g L Stic, g IO 10 

«»R7 *TEOS Lf:y7XvCVDS 
*K J: QM&LtZo 

[0 15 3] S3 7 (b) K^r^dK, j|i&£ 

S i J&JUB^- K2 1 & } ) V 7 J — & XZ/R I E^r 

*»LT* H;£1£R I Etc J: 4£2£>i&|gK8 £i£*r 
«SRt:^777>f>i:J:»)»Lfc. Si«I 

mT o r r OJE^OS i H 4 *'Xi: Vi~-t LTiDxfc 
0. 1 mT o r r OA s H3^?:fffl Lt 7 5 Ot 
T\ *^ B B H S i ScSffly- K2 1 ^^Mxfnyt 
^ttftKJ: »)TOS i »6*J&jftLfco »1« 
«»R7 *&±mt U CMPft Mt^tt««ttWe 
ft) KJ: 9¥ffl-fkLfc 0 
[0 1 5 4] B3 7 (c ) fc*r J: 91:, 7 * h 

VV^77>f-ttiRI E^^y7X7X 7 f >^ 
Srffl v>T * -V v * O^n-^ - x: > ^«rff * o T±8MS;« 30 

v»t 4 t y ^ (0/<^ - x > ^Srff t±«lt^O 
n>*^ h*-;P2 7*»j8U M9^3>7^- 

R I E tw <t 0«»R9tR*t4iii:J: 0. flKSB^ 
0>*MM*±A'7T?4 >\zt t)m.LtZo *i:CVDS 
lZ<fc 0 * >^*-r > (W) Tfv^2 4 43 

»^fcCMPtti:J: fJTlWfctffofc. 40 
[0 1 5 5] 13 8 (d) tC^1"i: ? 

(B75*f) > 7- K«5*<5> ft* h 

[0 15 6] &iz % S3 8 (e) iC^r«fc ? (z. 
N+H3PH»*r^«#y S iK*ft2 0 0 n m*f go 
■WfiftflU 7*hW^77-f-StRIEftS:^ 

•y-f 7^7/2 4 &V*L2 5 £ F7 >v^^O±«ffi* 

rtffise* 2 3 JML/: 0 so 
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[0 15 7] COi7iI8CJ:^ SfclHMMttttffl 

^'H^tftjcnci^tS, FRAMtLttf)Bft 

[0 15 8] («8Hlft^S) 8Hlfe 
»»«C**J|£*flcEit««»cov»T, HI3 9 (a) 
L(c)i3<fc^iH40(d) (e) KSrMJOMStBf 

2(i»2««a7M»tCtM. 3(4* 
*Wfl*«MT 414^- h®tffcK> 5147- K*U 6 

u#^ b b h s ixtv^yt«si, 7, sammm, 

1 lis JIM 5liA'J74«, 12iiTSPmffi. 1 3 14 

»*#*ku i4(4±a5m@, 2 o<4yix- hm®. 3 

0«a>**h:/?$\ 3ittj(HoiBi^#i, 32 
!4^2 0Si (10 0) Sfc 3 3 I4K 9 

[0 15 9] 0 3 9 (a) il^r<t } mi <0 

Si (10 0) \z* Sftoynt^iftfflLT, 

5F*fi»Sttkfl 2 . r-hWUI4, 7-KflL5*fc4* 
h?>y***\ X?m»KK*K3* U J: 
*£c7)r7>**h:/:7^3 OSrJgJSU ft*fla««tt»f 

S (CMP) »o*tttJ: i}SFaftLfc. ^ffitc 
» 1 0« ij 3 1 tlTA ll^Ii:«SL/:o 
[0 16 0] &iz % 0 3 9 (b) tc^r J: o tc> ^2^ 

si (100) s«3 2 Tas/^; r&mm nti 

TKH 1 0 nm (Ti, A 1 ) N. TS&m® 1 2tLT 
2 0 n mO S r R u 03> SSm#R 13UtBa 
7 0 %T*f ^ 2 0 n m^B S T Oil, ±ffl 
SSl4tLTf$20nmOSrRu03i> $ <b K 
±S^V74R| 1 5 t Ltlll 0 nm(0 (Ti, A 
1) NSr^ *«ia«6 0 OtfR F&£vM±DC:*'<y 
^fttcj: »)***(cUlSr^iiatLTJce^*5/^^fli 
SL/: 0 ^C^, *1Btc*2 0tt»)**ll3 3 i: LTA 1 

[0 16 1] H3 9 (c) C^fJ:^;, ^i o 

ftS *) &-&m t%2 <DM »5 S: , 3X1 0-8 

T o r r W±0®^K^4>T-A r if7s<T>7s>*y 

%2<D#i*)&*km*9Z%%t>*k, 4 0 0*CT*3 0»PflSn 
[0 16 2] HI 4 0 (d) Izm-TX i \Z^ 

SC4t/N , v^i'/^-x>^L^o :^x>>f> 
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1 m*fo 2 0 0 n mgJEEOKJf "CS*ji^> Sif32 

-?>f7y7y2 4?:ML/:o 
[0 16 3] HI 3 0 (e) X ? 

T i N7^&*rtgBBe&2 3 fcff^KU EE£0 
V?y y 1 ~-S$±ZfR I Efe^i: ^ SJiiSmteK 1 
3, ±S1S1 4. s*V7*9frl 5, 

2 3<D/*? --ynfrK-ofZo TEOS£JK*4- 

[0 16 4] £ 60 <t -9 ftXgli J: *K »»*#R*ffiffl 

[0 16 5] (ft9%tt»gaS) 114 1 (a) *v*L 
(c) 14. *56K<0*9S«fc«ffiU«***#E«*« 
lci5Jt*NANDS-fe;voXa«*S:WfffiSIT*)*o & 

h BMbR, ■ 5 *± 9 - K». 6 t4J|i|£ B B a S i xb'^vt 
^fiEftii, 7, 8, 9 llisirTHIiAV 
1 2 iiTSPm®. 1 3 ti^S^*K. 1 4 ii± 

[0 1 6 6] EI 4 1 (a) (4. BEftOIgUJ: 0 > * U 
h y >v**»*5&J&Lfc|&. ii60 

(CMP) ffiKJ: 9¥ffi4fcLfcfc£*T**o -0<h 

/Co ifc. Si i«±^)tSi:R I EIlt4t/:Sffi 
J* 0I»< fc*. 7 y Lfc J- 

f^iiX^TCVDSUjfiaL, 1 
mTo r rOffi^JcoS i H4*^t Vi— b LTjDx/c 
0. 1 mT o r rOA s H3^*«fflLT7 5 O^T- 

[0 16 7] 04 1 (b) U^-t <t 7 i£*S B B B 

S i I 6 C C M P Iflt4 D ^ < 

7*9frl 1 i: LTRJcvtt*^:? ^fti:J: HO Ott 
T i N£«Jf U 51 £ « £ TS&mH 1 2 4: * 
Sia 060O1CrSrTiO3 ( S R O i: £1***+ 
&) K£»JiU 3II»§-BaTi03 (B T O tttPI 
9lS*#9Kl 3 ^600 
tr-4 0 nm©iSi:»IU 3l§tt*±»*«i 4 b 

LXAs*v 9&IZX 19 6 0 OttS r T i O3 (J31T, 

SROtB§l£f^) K*»SU sis^ES'tyr*** 

1 5 b LTR^^7 ^ffiUJ: >J600t;TTiNS: 

MUi:M4o 3M£ B B B S i@660± 
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1*14. A'J7>^H 1 x TSBmffil 2. 3£SS%#9K 
1 3> ±g51S 1 4 04T^^* v-ViVfiESSrii: 

#>& B B B 2: LTMLfcc 
[0 16 8] EM 1 (c) IZTjk-fX n \z % BE&o 

y -f -jsJitfR I EttKJ: *K ^'JT^JW 

1 . tsess 1 2 , &mmi*m 1 3 . ±scmffi 

'J7^iH 5. £<fc tfi?M£ B B B S ii60/^-->^* 

10 fz 0 '*9-~>9 r LtzmftlzTEOS*WMlf*bLX 
i&m Lfc^XvCVDttCJ: OK'ftv'J >««R7 
£ffi£>&«^ /<'J 7 * 9 \ 5 h t LTfflv^ 

fcCMPj*i:i *)¥ffl^b*lT4ofco f^^^S 
ia 0^1/- Hffi2 0 i LTT i N*fl[«U Zb\z 

[0 16 9] ^IgtML/:^ XttEHff* 

wiz±y)m?jtiL*mjE.Ltzbz?>^ TiN^um, s 

ROICK, B T OilftKt^t^ (0 0 1) *ttU 
20 TOigOKH^f^]^t& : f*^»tiO. 4 3 4 nm^J< 

mw.t&'&^m^tzb zz>. »9#ffi*fc ir 0. 42 

Xfet&^&ZbtfmfrftblXtZo 
[0 17 0] (mi OjOfcJBSO 04 2 (a) £v*L 
(c) is J: 0*12 4 3 (d) £v*L (f) 14. **91tf>ffi 

4r;uoXflJH«^lffBEl*r**^o Efffl^r 9 b L 

30 ^-i (4^ 1 3gmM***s«> 2 i*m 2 mnm^fcVdiJt 

mm. 5i47-KSft> 6I4#^ B B B S i xe^y^« 
7, 8, 9, 10(4*6^81. 1 lliT^^JT^ 
m. 1 2 liTBMEffi, 1 3 (4»Kfr*R, 1 4 (4±SBm 
1 Si±±W'^)7&mm, 2 0(4^1/- MS, 2 
1 l4ijM£ B B B S i sKSffl^- K> 2 2li*t^>i'03> 

[0171] if, B4 2 (a) tC^i-i^tC. 
IS^S i (10 0) lilOlIi:S$0. 1/img 
gtOi 2 ^ ^ S ^ 1/- MIS2 

40 0*Mfj$LLtz'&. T»^'J74M] lUtlSlO 
nmO (Ti, A 1 ) N. TSSmffi 1 2 t LTSII2 0 
nmOSRCK StftRl 3 t LTJ!£2 0 nmO (B 
a o. 2 S r o. 8) T i Osf*)Kx ±aSSffi 14tL 
Tlp^ 2 0 nmOSROBg. Hi:±»/<'J74lill 

5 t LTKI¥ 1 0 nm<D (Ti, A 1 ) N«r. *«fiJS 

6 0 0ttRF**VMiDC^7^fti:i "J**t+I- 

if£»IR7 *TEOS^S:IR»t Lt^X^CVDS 
miz± f)J«L/: 0 
50 [0172] ^Ctl, IH 4 2 (b) \Z7F1~£ 7 IC. ¥JS B B B 
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S i J&&m J - K 2 lt'Jy^77-f — is 4 ~/R I E & 

[0 17 3] 114 2 (c) i:fti9i:, mi <r> 

«6I»K7*»LT, H^&R I EK4 0*2O««||8 
Sr 4 C t IZ 4 *) , JM&AS i J&ftffly- KOflS 

^ L> lmTo r rOffi<OS i H4#7t Kt-tL 
TJdx./cO. lmTorrOAsH3^^ffifflLT7 

s o rt\ mss i nz&m;- K2 i ^eauxi;^ 

**HHM:*fcU CMPft (fb^6t;««fiUefS?*) (= 

4 OTffl^kL^o 

[0 17 4] 114 3 (d) (C^i-J: ? tc, 7* Y 

V y^57^-St R I EMf<07'7X7X7f->^ 

[0 1 7 5] iictc, 143 (e) (Ctj^ <fc 7 K, <2r*nO 

(H/P-y-r) , 7-m5Hi5h7>v^^isi 

Ltz 0 

[0 17 6] #ctc, 14 3 (f ) tc^-f 4?tC, 7* h 
•J V^77^-StR I ES«;^y7X7x.>f>;y 
Srfflv»r, ^ftA-v^©3>? ^ h£B2 2 £IPS?LL*:o 

lottoiyf^^fttLT, _ta$^*>; r&mm 1 

5 L±gB^I 1 4 <DV>f tt^Sr.* h £ LTffl 
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